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On fermentation of chlortetracycline by Actinomyces aureofaciens the fer-
mentation medium usually contains a source of starch (Van Dyck, De Sommer
1952) which splits up into lower derivatives. The extent of starch hydrolysis and the
possibility of using the sugars produced depend on the activity of amylolytic
enzymes.

It might be expected that with the accumulation of chlortetracycline in the fermen-
tation medium, particularly at higher concentrations of this antibiotic, the activity
of enzymes hydrolysing starch would be altered (Arora and Krishna Murti 1952).
Even though starchy raw materials (soya bean meal etc.), contained in the fermen-
tation medium, probably have more functions than being the mere source of carbon,
the process must be conducted, for economic reasons, so as to make the best use of
the starch itself.

In order to study the effect of chlortetracycline on amylolytic enzymes, an enzyme
preparation was used from the mould Aspergillus oryzae: this is known, under the
experimental conditions in question, to hydrolyse starch exclusively by the action
of a-amylase (Burger and Beran 1956). Higher concentrations of chlortetracycline
were observed to have a strong inhibitory effect on this enzyme during the dextri-
nation of starch.

The purpose of the present work was to study the conditions under which inhibition .
occurs and to try to find a method of preventing it, and, on the basis of the inform-
ation so obtained, to study the activity of amylase during the fermentation of
chlortetracycline by the strain of Actinomyces aureofaciens used commercially.

Material and Methods

Analytical methods. The activity of x-amylase was determined using the author’s modification of the
Wohlgemuth method (Belozersky and Proskuryakof 1951). Visual comparison of the starch iodine
complex with the standard solution was replaced by determination on a Pulfrich colorimeter. The red
filter 8 66, through which the iodine starch complex showed the highest absorption, proved to be the
best from among the set of standard filters available. The time taken for the dextrination of starch,
required for the calculation of the Wohlgemuth amylolytic units, was determined by the extrapolation
of the final transmission values. The activity of a-amylase is expressed both in units (Belozersky and
Prokuryakof 1951) and in percentage transmission in relation to the standard solution.

Chemicals used. Soluble starch p. a. (Lachema), chlortetracycline with 509( biological activity
(Lederle Lab.) and the other chemicals analytically pure.

Method. The enzyme preparation of A. oryzae, which under the given experimental conditions
(Burger and Beran 1956), causes dextrinization of starch exclusively by the action of «-amylase, was
used for the experiments. A suspension of this preparation in physiological saline was filtered and the
filtrate was dialysed for 24 hours at room temperature against a 400 times larger volume of redistilled
water, changed three times. The amount of enzyme used was chosen so that dextrination was complete
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in about 45 minutes. The final concentration of starch was 19,. If not stated otherwise, the reaction
of the mixture was maintained at pH 5.6 by 0.1 M acetate buffer. Incubation took place at 30°C in
a water bath. The concentrations of antibiotic given are in relation to the final amounts of biologically
active chlortetracycline. The pH of the reaction solution was checked after each experiment by an
electron pH meter with a glass electrode.

Results
The Effect of pH and Buffers on the Inhibition of Starch Dextrination

It was found that higher concentrations of chlortetracycline have an inhibiting
effect on the activity of a-amylase of the mould A. oryzae. The concentration of
chlortetracycline at which inhibition appears varies between 8 x 107*M and
1.2 x 10°M (fig. 1—3).

Inhibition depends on the kind of buffer used and on the pH of the solution.
In an acetate buffer at pH 6.0 (fig. 2), chlortetracycline causes inhibition at
concentrations higher than 1.2 x 10 M. In a phosphate buffer of the same pH.
chlortetracycline causes inhibition at a concentration as low as 8 X 107 M.
In a phosphate buffer at pH 7.0 and with the same concentration of antibiotic,
inhibition is greater (fig. 1 and 3).
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Fig. 1. Effect of Concentrations of Chlortetra- Fig. 2. Effect of Concentrations of Chlortetra-
cycline on Inhibition of A. oryzae x-amylase in cycline on Inhibition of A. oryzae «-amylase in
a Phosphate Buffer of pH 6.0. z: time in mins., an Acetate Buffer of pH 6.0. x: time in mins.,
¥: transmission in 9%,. pH of solution 6.0, buff- y: transmission in 9;,, pH of solution 6.0, buff-
ered by phosphate at final concentration of ered by acetate at final concen-tration of 0.1 M.
0.01 M. I: control, II: 400 yg., III: 600 ug., IV: 1: control and 400 ug., II: 600 ug., III: 800 yg.,
800 ug. and 1000 pg. chlortetracycline in 1 ml. IV: 1000 pg. chlortetracycline in 1l

The inhibiting effect of chlortetracycline on starch dextrination is present in an
acetate buffer from pH 4.8 upwards (fig. 4).

The Influence of Ca*+* on the Inhibitory Effect of Chlortetracycline

It is well-known that Ca*+ acts as a stabiliser for a-amylases. We have proved,
however, that under our experimental conditions, the inhibition of a-amylase is not
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caused by the removal of Ca+ ' from the solution by chlortetracycline. Even a large
excess of Cat' (tab. 1) did not cause any substantial changes in the inhibiting
effect of chlortetracycline. The results and the fact that a dialysed enzyme solution
was used in all experiments, prove that the inhibitory effect of chlortetracycline is
not caused by the removal of a low molecular stabiliser.
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Fig. 3. Effect of Concentrations of Chlortetra- Fig. 4. Effect of pH on Inhibition of A. oryzae
cycline on Inhibition of A. oryzae x-amylase in ~-amylase by Chlortetracycline. z: pH, y: 9,
a Phosphate Buffer of pH 7.0. #: time in mins., inhibition of A. oryzae x-amylase by chlortetra-
y: transmission in 9,, pH of solution 7.0, buff- cycline. Buffered by acetate at final concentra-
ered by phosphate at final concentration of tion of 0.1 M. Final concentration of chlortetra-
0.01 M. I: control, II: 400 pg., TII: 600 ug.. cycline 2 > 10—3M.

800 ng. and 1000 yg. chlortetracycline in 1 ml.

The Effect of some Organic Acids on the Inhibitory Effect of Chlortetracycline

Previous experiments had already shown (fig. 1 and 2) that the inhibition of
a-amylase, caused by chlortetracycline, depends on the kind of anions present. If the
anions of some organic acids, e. g. of citric or oxalic acid in concentrations of
2 X 107 M are present, inhibition disappears completely. The anions of phthalic,
benzoic, fumaric and tartaric acids partially reduced inhibition; lactic and propionic

Table 1. Effect of Ca®* on Inhibition of x-amylase by Chlortetracycline buffered by acetate, pH 5.6,
at final concentration 0.1 M

o . Final Concentration
Experiment o-amylasce
No. o b ) ’ units
| of Chlortetracycline ‘ of CaCl, i :
|
1 1.8 x 103 M 1.8 » 102 M | 0.84
2 1.8 x 103 M | 6 x 103 M | 0.74
3 1.8 % 10-3 M | - ; 0,45
4 - ‘ 1.8 x 102 M | 3.30
5 - 6 x 103 M : 3.50 !
6 — — ‘ 3.50 ‘
| |
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Table 2. Effect of some Organic Acids on Inhibition of x-amylase by Chlortetracycline
buffered by acetate pH 5.6, final concentration 0.1 M. Final concentration of sodium salts of acids
2 x 102 M, of chlortetracycline 2 x 103 M

a-amylase units
Sodium salt of added acid Addition of
0 Acid Chlort.etra« Chlortetra- )
cycline cycline and acid
Oxalic 3.79 3.83 0.28 3.68
Citrie 3.82 3.69 0.25 3.28
Phthalic 3.83 3.83 0.26 2.71
Fumaric 3.83 3.83 0.28 1.54
Benzoic 3.83 3.83 0.26 1.47
Tartaric 3.79 3.67 0.28 1.44
Propionic 3.83 3.75 0.23 0.27
Lactic 3.83 3.83 0.23 0.23
I

acids in acetate buffer had no effect whatsoever on inhibition caused by chlortetra-
cycline (tab. 2). These findings provided a starting point for resolving other problems,
particularly as to whether inhibition of the activity of a-amylase by chlortetra-

cycline is reversible or irreversible.

The addition of citrate (acetate buffer) or acetate (phosphate buffer) to a reaction
mixture in which a-amylase has previously been inhibited by chlortetracycline,
removes the inhibition (fig. 5 and 6). The rate of starch dextrination after the
addition of these acids is the same as when chlortetracycline is not present. The

15 30 45 &80

<

Fig. 5. Effect of Subsequent Addition of Citrate
on A. oryzae a-amylase Inhibited by Chlortetra-
cycline. z: time in mins., y: transmission in %-:
pH of solution 6.0, buffered by acetate at final
concentration of 0.1 M. I: control, II: 1000 ug.
chlortetracyeline in 1 ml. in the 45th minute.
1 ml. of Na-citrate (final concentration 2 X
« 10-2 M), has been added. III: 1000 ug. chlor-
tetracycline in 1 ml., in the 45th minute, 1 ml.
of H,0 has been added.
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Fig. 6: Effect of Subsequent Addition of Acetate
on A. oryzae x-amylase Inhibited by Chlortetra-
cycline, z: time in mins., ¥ : transmission in %>
pH of solution 6.0, buffered by phosphate at
final concentration of 0.01 M. I: control, II:
600 pg. chlortetracycline in 1 ml., in 45th min.
1 ml. Na-acetate (final concentration 2x 102 M)
has been added, III: 600 ug. chlortetracycline in
1 ml. in 45th min. 1 ml. of H,O has been added.
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removal of inhibition is thus complete. The results given here prove that inhibition
of a-amylase by chlortetracvcline is reversible.

Discussion

In addition to studies on the bacteriostatic or bactericidal effect of antibiotics.
a number of papers have been published dealing with the question of the action of
antibiotics on separate enzyme systems both in vivo and in vitro (Agarwala et
al. 1952, Arora et al. 1954, 1955a, b, Brody et al. 1954, Ghatak et al. 1953, Iyer et
al. 1953, Jacobson et al. 1954, Loomis 1950, Saz et al. 1954, Zimmerman et al. 1953).
It is a characteristic feature of these papers that far higher concentrations of antibio-
tics were used than those at which their bacteriostatic and bactericidal properties
are already displayed. This very fact would suggest that in these cases the effect of
antibiotics on the enzyme system is non-specific and it is doubtful whether the
results obtained can be used to explain changes in enzymatic processes at concentra-
tions of the antibiotic which affect the multiplication of the microorganisms. We algso
used high concentrations of chlortetracycline when studying its effect on the activity
of a-amylase in starch dextrination. The concentrations used, however, are of
importance in the fermentation of Actinomyces aureofaciens, where the high con-
centration of the antibiotic can affect some enzyme systems.

Our experiments prove that higher concentrations of chlortetracycline inhibit
dextrination by a-amylase of A. oryzae. It is important that this inhibition can
easily be removed by some organic acids, which alone, however, do not affect the
activity of the enzyme in question. This provides the possibility of studying how
a-amylase of Actinomyces aureofaciens is affected during fermentation with the
production of chlortetracycline and, in case of inhibition, of measuring the a-amylase
content.

Van Meter and Oleson (1951) assume that chlortetracycline inhibits some reactions
in Kreb’s cycle, since citricacid removed inhibition by chlortetracycline in studies
on the respiration of rat liver homogenates. The fact that citric and other acids
removed the inhibitory effect of chlortetracycline on the amylolytic enzyme system
In our experiments too, suggests that chlortetracycline may affect other systems
connected with liver respiration.

In some cases lower concentrations of antibiotics stimulate enzyme activity while
higher concentrations inhibit it (Smith et al. 1949). This may also apply for the
action of chlortetracycline on a-amylase. Arora et al. (1952) found that with lower
concentrations than those used in our experiments there is activation of the amylo-
Iytic systems of malt and moulds. It must be stressed, however, that these authors
observed the activity of the amylolytic system from the point of view of increasing
the reduction rate, and did not exclude the effect of other enzymes, particularly
maltase.

Summary

The inhibitory effect of chlortetracycline in concentartions of 8 x 10~ M and
higher on the dextrination activity of a-amylase of the mould Aspergillus oryzae was
demonstrated and the effect of pH. Ca’  and some organic acids on this inhibition
was studied.

Inhibition of u-amylase by chlortetracycline can be removed by citrate, oxalate
and other anions of organic acids. The inhibition of a-amylase is reversible.
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Bausuune XJ0pTEeTpaluMKINEA HA AKTUBHOCTDL a-aMIJIa3bl

M. BYPTEP, II. POROC u II. ITIPOXA3KA

Pesiome

Tipn BeipaGoTKE XJIOPTETPANMKIMHA ¢ HOMOILLIO HITAMM2 Actinomyces aurco-
laciens QepMEHTATMOHHAA Cpeja COXePsKUT OOLIYHO MCTOYHMK KpPaXMama, KoTOpbL
pacuierigerTcsi B TedeHue (epMeHTAnMM. 3ajaueil Hacrosmeil paboTn GbO Vera-
HOBUTB BIIHAEeT J HAKONJEeHMe, a B 0CODEHHOCTIL 3HAYUTCIBHLIC KOHIUCHTPAlMH
XJIOPTeTPALMKINHE B PePMEHTAIMOHHOH cpejie Ha JIeATCIHHOCTL DHINMOB, BLi3blBa-
JOIMMX THAPOMM3 KpaxMana. Mpl yeTaHOBMITM HAJIMUYUC CIHIBHOIO IIOAB/BIONCro
JleficTBUA XJOpTeTpalMKkinta Ha e-amuiasy Aspergillus oryzae npi jereTprnaium
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Kpaxmaijla, — LpW KOHICHTPANMAX, MMEININX 3HAYCHHC ;Ui (epMeHTAIi aHTH-
Guotuxa. 1losTomy MBI M3yuamm ycaoBuA, DpPU KOTOPHIX HACTVIAET UOAABJICHME.
u c110c00, Kak ero uabesraTh, — YTOOB HA OCHOBAHMM NMOJYYCHHDLIX AABHBIX pocsie-
JUTH JEATENLHOCTh ¢-aMUIA3El NTPH 00Pa30BaHAM XJAOPTCTPAUMKINHA TPOUIROJL-
CTBEHHBIM mTammMoM A. aureofaciens.

JLsis1 OUBITOB MBI 1HOZTB30BAICH BH3UMATHUCCKUM TIpeniapatoM A. oryzae, ROTOpbiii
B YCIOBMAX HAamero OlnTa ocaXapuBaeT KPaxMas UCKIIOYUTCIBHO ¢ HOMONLLK)
@-aMUJIIA3bL.

AKTHBHOCTBL @-aMUJIa3hi onipejiesiaiack Hamu o Merogy Wohlgemuth-a » namem
BUIOUBMEHEHMH; CPABHEHNC KOMIUIEKCA HMOI-KPAaXMad ¢O CTAHZaPTHBIM PacTBOPOM
NPOU3BOAUIIOCH ¢ HIOMOIBIO KoJopuMerpa Pulirich-a.

Mg okasanu nanmume MOJABIAOIErO NEHCTBIS XJOPTETPALMKINHA HA AKTHB-
HOCTH OCAXapUBAHMA TO;L BIMAHHEM a-aMUJA3bl IJICCEHM A. oryzac 1pH KOHIeH-
Tpanui B 8. 107 M wu seime u wcenegosamu pamamme pH, Ca'' u HCROTOPBIX
OPraHUYECKHUX KHCTIOT HA 9TO 10jaBIAIONee JCHCTBHC.

Honasnenus ACATENBHOCTY a-aMHITA3B XJOPTCTPANMKIMHOM MOIKHO H300KATI
¢ TIOMOINBI0 1MTpaTa, aHHOHOB WlABCIEBOIl U APYIHX OpPraHudecKkyuX KHCIoT. Yrie-
TCHME aKTHBHOCTH a-aMUJIa3hl -— siBJicHUC oOpaTuMoe.
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The Influence of Chlortetracycline on the Activity of « -amylase
of the Production Strain of Actinomyces aureofaciens

J. ROKOS, M. BURGER and P. PROCHAZKA
Institute of Biology, Czechoslovak Academy of Science, Department of Microbiology, Praha

Received December 20, 1956

‘ : In the previous work, the inhibitory influence of chlortetracycline on the a-amylase

v of the fungus Aspergillus oryzae (Burger, Rokos and Prochazka 1956) was ascertained.

k A simple method for counteracting this inhibitory influence was elaborated, by means

‘ of which the concentration of a-amylase at a given moment can be measured in
a substrate in which chlortetracycline is present.

In the present work a study was made of whether the inhibitory influence of
chlortetracycline on the activity of a-amylase also takes effect ona-amylase from
other biological sources. In the first place the investigations were directed at ascer-
taining whether inhibition of the a-amylase of the production strain of Actinomyces
aureofaciens occurs during the fermentation preparation of chlortetracycline. A study
was therefore made of the course of activity of a-amylase during cultivation of
the strain producing chlortetracycline and of the degree of inhibition of a-amylase
by the antibiotic. Further, the influence of chlortetracycline on the activity of
pancreatic a-amylase was studied.

Materials and Methods

Analytical Methods. The analytical methods were described in the previous communication (Burger,
Rokos and Prochézka 1956). One unit of pancresatic -amylase corresponds to the amount of enzyme
in 1 ml. solution required to dextrinate 1 g. starch in one hour. In the «-amylase of the production strain,
one unit is 1,000 times smaller, as it is related to 1 mg. dextrinated starch. The activity is related to 1 ml.
of the original solution of the enzymatic preparation. In the case of Actinomyces aureofaciens this is 1 ml.
filtrate of the culture fluid and in the case of pancreatic a-amylase 1 ml. of the basic solution of the en-
zyme obtained by purification of the pancreatic extract.
Method. Pancreatic x-ainylase was prepared according to the method of Meyer, Fischer and Bernfeld
(1947), to the second degree of super-purification. The incubation solutions of pancreatic x-amylase were
regulated by means of a phosphate buffer with a final concentration of 7.5X 10—M and contained
0.1 9, NaCl. The pH of the solution was maintained at 6.5.
* The cultivation conditions of the production strain of A. aureofaciens have been described in an
| earlier communication (Rokos, Ridica and Prochézka 1955). The solution of the x-amylase of Actino-
4 myces aureofaciens was obtained by filtering off the culture. The incubation mixtures contained a phos-
: phate buffer with a final concentration of 2.5 X 10—2M. In all the experiments a constant pH of 6.0 was
‘ maintained. The amount of enzymes used in the incubation mixtures was gelected in such a way that
dextrination of the starch took about 60 minutes. Otherwise the method did not differ from that
described in connection with the previous work (Burger, Rokos and Prochézka 1956).

Results
The Influence of Chlortetracycline on Pancreatic a-amylase

Chlortetracycline slows down the activity of pancreatic a-amylase in a way
similar to that in which it slows down the activity of the a-amylase of the fungus
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A. oryzae. Fig. 1 shows the course of the transmission of the iodine-starch
complex during hydrolysis of the starch by pancreatic a-amylase, in the presence
and absence of chlortetracycline. The activity of pancreatic a-amylase in the absence
of chlortetracycline was 222 units. In the presence of 1,000 ug. chlortetracycline/ml.
solution it was 60 units.

100 1001

8or 80

1 1
0 30 ‘ 60 0 30 60

Fig. 1. Influence of concentrations of chlortetra- Fig. 2. Influence of citrate on inhibition of pan-

cycline on the inhibition of pancreatic x-amy- creatic x-amylase by chlortetracycline.z: time in

lage. x: time in minutes. y: transmission 9. minutes. y: transmission %,. Final concentration

I: control, II: 600 pg., II1: 800 yg., IV: 1,000 ug, of Na citrate 2 . 10~2M. I: control, II: 1,000 ug.

chlortetracycline/ml. chlortetracycline and Na citrate, III: 1,000 ug-.
chlortetracyecline/ml.

In the previous communication it was demonstrated that inhibition produced
by chlortetracycline can be counteracted by citrate and other anions of organic
acids. In the case of this amylolytic system it was also investigated whether citrate
would have the same effect. Fig. 2 shows that the presence of citrate, in the same
concentration as used in the previous work, abolishes the inhibitory effect of chlor-
tetracycline. The inhibitory effect of chlortetracycline on pancreatic a-amylase,
therefore, displays the same features as in the case of a-amylase from A. oryzae.

The Influence of Chlortetracycline on the Activity of a-amylase
of the Production Strain of Actinomyces aureofaciens

It is known from the work of several authors (Bois and Savary 1945, Waksman
1950) that a number of actinomycetes produce a-amylase. Simpson and McCoy (1953)
studied the production of a-amylase in five species of actinomycetes. These authors
found that the starch in the substrate was hydrolysed only by a-amylase, while
maltase was not present. The production of a-amylase was not studied, however,
in the production strain of A. aureofaciens. In this strain, the presence of a-amylase
in the substrate was also determined, but maltase was not ascertained. Our preceding
experiments showed that in this case inihibition of a-amylase by chlortetracycline
must be reckoned with. Before studying the course of the activity of a-amylase
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during cultivation of 4. aureofaciens, therefore, the effect of adding chlortetracycline
4o the solution was first observed, together with an investigation of whether possible
inhibition could be abolished by citric acid.

To a filtrate of fermentation fluid from a 72-hour culture, 1,000 ug. chlortetra-
cycline was added to 1 ml. final volume of substrate and the degree of inhibition was

100t J
o 100
' 18k
!
8ot 180
i
601 o .
" 2 60
40r J40
6 0/0/——!:\
2T ’ <20
1 1 ] 1 N i ! 1 1

0 30 60 0 1 2 3 4 5
Fig. 8. Influence of chlortetracycline on acti- Fig. 4. Course of activity of x-amylase of Actinomy-
vity of x-amylase of Actinomyces aureofaciens ces aureofaciens and inhibition by chlortetracycline
and influence of citrate on inhibition of during cultivation. x: fermentation in days; activity
x-amylase of Actinomyces aureofaciens by and inhibition determined at 24-hour intervals. y,:
chlortetracycline. x: time in mins. y: trans- units of a-amylase activity, ;: inhibition of x-amy-
mission 9. Final concentration of Na ci- lase by chlortetracycline as & 9% of decrease in acti-
trate 2.10-2M. I: control, II: 1,000 ug. vity as compared with the control. Above: course

chlortetracycline and Na citrate, of activity of x-amylase, below: course of measure of
I1I: 1,000 g chlortetracycline/ml. inhibition of x-amylase of A. aureofaciens during
cultivation.

determined. In a paralle]l experiment citric acid was also added. Fig. 3 shows that
the same concentration of chlortetracycline inhibited the a-amylase of the pro-
duction strain of A. aureofaciens far less than the a-amylase of A. oryzae and pan-
creatic a-amylase. In this case, chlortetracycline reduced activity by only 269%,.
The addition of citric acid also had only very little effect.

These results show that the a-amylase of a strain of A. aureofaciens producing
chlortetracycline differs basically from fungous and pancreatic a-amylase as regards
inhibition by chlortetracycline.

The course of the activity of a-amylase of the production strain of 4. aureofaciens
during submerged fermentation of chlortetracycline on a reciprocal shaker is shown
in fig. 4 and tab. 1. Fig. 4 shows that the addition of 1,000 ug. chlortetracycline to
a filtrate of the culture reduced activity on an average by 25%.

Discussion

Tt is known (Waksman 1950) that when culturing actinomycetes on a starchy
substrate, a-amylase accumulates in the medium. Simpson and McCoy (1953) made
a detailed study of the type of the amylolytic ferments in a number of strains of
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Table 1. Course of activity of «-amylase of Actinomyces aureofaciens during fermentation, inhibition
of x-amylase by chlortetracycline and abolishment of inhibition of x-amylase by citric acid.

Production of chlortetracycline during fermentation

Hours Production Additions
of
of : . chlortetracycline
fermentation chlorl;iu:;:vclme 0 (controls) chlortetracycline - citric )a, cid

24 — 16.6 13.2 13.1
48 1,210 12.7 9.7 9.7
72 1,430 15.8 11.6 13.1
96 1,030 19.5 13.9 16.0

120 — 22.1 16.4 17.3

Final concentration of added chlortetracycline 2 . 10-3M.
Final concentration of Na citrate 2 . 10-2M. Expressed in «-amylolytic units.

actinomycetes. They found that these strains produced a typical a-amylase, but not
maltase. In the production strain of 4. aureofaciens, amylase was also found alone
in the substrate, without maltase. The course of the activity of this enzyme during
fermentation of chlortetracycline is given in the experimental part of the communi-
cation.

In contrast to the study of the amylases of non-productive strains, the question
arose in connection with the productive strain of whether the chlortetracycline which
accumulates in the substrate does not influence the activity of the a-amylase. This
appeared to be probable, when considering that concentrations of chlortetracycline
from 400 ug./ml. upwards had an inhibitory effect on a-amylase from other sources,
©. g. from the fungus 4. oryzae and pancreatic a-amylase. By means of the method
for abolishing inhibition (acids, dialysis) it was found that in very high concentrations
(1,400 pug./ml.) chlortetracycline had very little effect on the activity of a-amylase
of the production strain.

The a-amylase of the production strain is quite different, therefore, from the
a-amylase of the fungus 4. oryzae and pancreatic a-amylase in its relationship to
chlortetracycline. This is an interesting fact, when we consider that the mechanism
of the decomposition of starch by a-amylases from various sources is fundamentally
the same (Myrback 1951). It is known, however, that in some respects the various
a-amylases nevertheless differ (e. g. as regards optimal pH and temperature, rela-
tionship of dextrination and saccharification, affinity to varying lengths of chains in
the substrate, etc). Some properties of a-amylases are labile and depend on the
culture conditions. Campbell (1955) found ‘that the a-amylases of thermophilic
facultative bacteria, when cultured at various temperatures, differed only in their
resistance to high temperatures. When cultured at 55° C, isolated and super-purified
a-amylase was resistant to a temperature of 90° C, but after being cultured at 30° C
(under otherwise the same conditions) the a-amylase lost this resistance. It is very
probable that in our case also the resistance of a-amylase to chlortetracycline is due
to an adaptive change in the a-amylase as a result of the influence of the chlor-
tetracycline in the medium. It will therefore be important to ascertain whether the
a-amylase of a non-productive strain will display the same characteristics in this
connection as the a-amylase of the productive strain.

It was found that in the early phase of cultivation of the production strain the
general metabolism of the strain is affected if chlortetracycline is added in a’ given
concentration (Boretti and Raggi 1955). At this stage chlortetracycline influences
metabolism in a number of ways. It will be of interest to determine whether, at this
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stage, manifestations of adaptation do not occur in some enzymatic systems under
the influence of chlortetracycline. Our work indicates that such an effect might
ocecur in the a-amylase of the production strain. A direct reply to this question is
expected from a comparison of the influence of chlortetracycline on the a-amylase
of the productive and non-productive strains of A. aureofaciens; this will be the
subject of the further work. '

The results demonstrate that in the production of chlortetracycline inactivation
of the enzymatic system responsible for the decomposition of starch does not occur
and that in this respect the prerequisite conditions are present for the complete
utilization of the carbohydrate substrate (i. e. also of starch) during fermentation.

In the course of treatment with chlortetracycline, digestive difficulties are known
to develop (McLean 1951, Kleitsch 1951, Leland et al. 1951, Miiller and Vogl 1952,
Siegel 1952). It may be assumed that these symptoms are due to the complex action
of chlortetracycline. The fact that in experiments in vitro chlortetracycline was found
to have a strong inhibitory effect on pancreatic a-amylase, which could be abolished
by citrate, will stimulate the authors to investigate in detail the question of whether
the above-mentioned symptoms are not due, at least in part, to inhibition of the
digestive enzymes in the alimentary tract and whether they cannot be abolished or
at any rate mitigated.

Summary

The inhibitory influence of chlortetracycline on the dextrination activity of
pancreatic a-amylase was demonstrated. This inhibition is reversible and can be
abolished by the anions of organic acids. On the other hand it was found that high
concentrations of chlortetracycline (1,400 ug./ml.) have very little effect on the
activity of the a-amylase of the production strain of 4. aureofaciens. This a-amylase,
therefore, is quite different from the a-amylase of the fungus Aspergillus oryzae and
from pancreatic a-amylase in its relationship to chlortetracycline. A study was made
of the course of the activity of a-amylase during fermentation of chlortetracycline
by the production strain of Actinomyces aureofaciens.
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Bunsaue XnopreTpanuiinna Ha aKTUBHOCTD a-aMIIIA35]
IIpOoUsBOAICTBeHHOrO ImTaMMa Actinomyces aureofaciens

U. POKOC, M. BYPTEP 1 II. IPOXA3KA

Pesrome

Mu usyganu monasisiomee neitcTBue XJIOPTeTPALMKINHA Ha o-aMUJIA8y U3 TOJ-
FREJTYJIOYHON JKeJesH M HA o-aMHIA3y HITAMMA Actinomyces aureofaciens, opa-
3yeMylo UM Npu riyOnHHON KyabruBamum. C IOMOIIBI0 BHPAGOTAHHOrO HAMM po-
CTOTO MET0/1a BOSMOKHO YCTPAHUTE €T0 NOJIABIAIIee BAMAHNE I USMEPATh KOHIEH-
TPaItIio «-aMIJIa3hl B JAHHYI0 MUHYTY HEIIOCPEICTBEHHO B CyGeTpare, B IpHCYTCTBAN
XJIOPTeTPaIIKINHA.

Mu norasanu Tamme momasisomee feiicTBme XJIOPTEeTPALMKINHA HA JeKCTPUHU-
PYH0myIo aKTUBHOCTb IAHKPEATHYECKOH o-aMUIa3hl, OTO IIOJABJECHIE OKABKBAEGTCH
OOpPATUMEIM U YCTPaHAETCA TAKiKe AHUOHAMU OPraHUYeCKUX KUCJIOT.

C Rpyroit CTOPOHEL, ME YCTAHOBUIIM, 9TO XJIOPTEeTPARMKIINE M IPU O0YeHb BHICOKNX
KoOHIeHTpanuax (1400 y/Mia) oxasmBaeT AnIs He3HAYNTEILHOE AelicTBME HA AKTUB-
HOCTB o-aMWJIa3bl NIPOUBBOMCTBEHHOrO Intamma A. aureofaciens. Taxum obpasom,
110 BINAHUIO HA Hee XJIOPTETPAIUKJINHA 9TA AMUJIA3a BECHbMA OTJIMYAETCH OT o-aMIi-
JIaBEl IIIECHEBOrO rpubka Aspergillus oryzae m mommenymounoft skemessr. Dro
00CTOATENBCTBO TeM GoJlee MHTEPECHO, 4TO MeTaboJmsM paciienIeHuas Kpaxmasa
¢.-aMIJIa3aMU U3 PA3JIMYHHX UCTOYHUKOB B IPHUHIUIIE OXUHAKOB.

Boamoskno, uro B HameM ciryuae ycTOHYMBOCTD a-aMuIassr XJIOPTETPALUKINHY
00ycoBTeHa AJANTUBHEIMU N3MEHEHUAMI o-aMUIIABH IOf BIMAHUEM XJOpTeTpa-
IUKJIMHA B Cpefe.
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K npobaeme dnabrpyoninxes gopm Oarrepuii

. BAJATMIROBUY, B. BLICTPUIIKUIL, B. CTBIK, n B. KOBAPOBA

TpIt TeXHIHeCKoM corpyaruyectee 1. PAVCA n 11, INTABAUOBOIL
Bupycomormueckntt nacruryr YCAH, Bparucaasa

Hocmynuao 6 pedaryuw 3 X1 1955

Usydenwe ycnoBmii Bo3HRKHOBCHUS 11 ocoGemmocTeit funprpylomuxcs gopm Gax-
TCPHU MOJLKRHO IPOU3BOJUITLCA B CBABM 00CTOATENLCTBAMMI, COTPOBOKIAIOTTHMIL
uX BosmurHoBetine. Mol roBopmin o wux B cBOeM 060GmA0NICM pedepate (Baawm-
ropmy i Boterpumanit 1955a). Cobpanusti 1o cux TIOP OIIRIT 1IOKABAIL, YTO B ILPHPOJIC
dumbTpytonmecs  Gopmrl  GaKTEPUIT MOABIAIOTCST TOrJla, Korga OarTepui oo
JRUBYT B OPraHU3Me W JTOJII0 HAXOJATCHA HON BAHAHUCM OYCHDB CJIOMCHLIX If TPYIHO
ONPENEINMBIX  YCHOBAIT CPCIRL sKUBOrO oprannsma. B yemopmax OIIBITA, IIIABRHLIM
0GPasOM 1IpH BHPAIHBAHUE B HCRYCCTBEHIBIY THITATCADRLIX Cpellax, OHU BO3HUMKAIOT
B pesysibraTe BIAHNI, KOTOPble Ha3HIBAIOT HeOAAaronpnaTHuMH. ClOIa OTHOCHTCs
leliCTBUE  aHTUOMOTHKOB, coJiell amTus, MMMYHHOH  chBOpoTRH, GaxTepuodara,
MEXAHPUCCROrO PaspymeHis, NePeMesKAIONerocst 3aMopaKuBatms I pasMopasii-
BAOUA RyJABTYPBL WU JUIITC/BHOYO BBIDAINEBANMA B OHOI I TOH jKC HHTATEALHO
CpefIe, colepiraliell cTapeoniie H yike pacHalaiontmecst MUKPOGHL, M T. 1L IMpu
OIleIKe HCROTOPHIX (PAKTOPOB, KOTOPHIC MPHANAIOTCH PEIMaloNiMit U BO3HIIHO-
BeHuA Quiptpyonuixea gopm GarTepuit in vitro, ne caejtyer 3albiBaTh, 4TO TakuC
AC YCAOBITL MOTYT CO3ABATBCA I B OPraHi3Me, CLOCOOCTBYH TAKIKE MX BOZIIKIO-
BCTIO (COCTOMHUC UMMVIIITETa, [eiicTBUe barrepuodara, anTuOHOTUROB i T. 11.).
Hanomunas o6 oo, Mut e oromacernises, KOIICYHO, CPABHNTEIBIO YIPOIEHHbIC
YOIOBIA 10 VItro ¢ yeJNOBUAMI, ¢ KOTOPBIME MUKPOOB CTANKHBAIOTCA B SRIBOM
opranmusme WM B HpuUpome BooOie.

Hacrosman cBonka Tpex oTHENLHIX TPYROB npejieTaBiisier pa3paboTKy ToH yacTn
UPOGJICMBL, B KOTOPOH 1A 0CHOBC MOJYYCHHBIX O CHX 10D MIaHHBIX MCCJICAOBATUCH
BHETIHMC  VCIOBHSA, HeOGXOUMBIC JIITA  BO3HIKHOBEHUS gunbTpylomuxes  Qopwm
GaxTepui, i BLIACUAIOCH, RAKKC MOPOTOTHUCCKIEC H3MEHCHS TIPOUCXOJAT B KICTKE
OarTepun TOJ HeHCTBYEM ICHUMILIMHA it Apyrnx ¢awrtopoB. B rauecTBe Momesmr
MblL M3Opast namoury lgeiipepa, — napasura caupopura 4eI0BeKRA, — CKIOH-
HOCTB KOTOpOIT K obpasosaniio L-popm Gbiia ViKC HaMU OIicana u ¢ KOTopoil y Hac
YIRE BMEICH OIHIT DRCHCPUMCHTAAbHO-IATOreneTiYec Kol pabotsl (Baamkosmy 1942).

I.

B nepsyio ouepess mMet xotein uposeputs, UPEACTABIAIOT U QUILTPYIONIHCCH
dopuur Harrepnii 06a3aTCABAYIO CTAIUMIO X OHTOICHE3a (Hanuma 1951). B arom
CALYH&C MBI IOSIIHBL OB Ol MX HAIITI B XO/Ie PABMHOKCITIS OaKTepuii Hpu ycaoBuax,
ROTOPLIC IMCM HE NPEUATCTBYIOT Pa3BUTHIO 9TOTO MpONecca.

Mamepuaa u memodu

1. Budop wmasnsos. MBI Iipon3BoAHII OIBITE € 3 MTaMMAMI IIaI0UIH H@eHtdepa, usoanponan-
HLIMU B CIYUAIX BOCHACHIA 000MI0UCK TONOBHOT0 MoaTa y mereit: H 11, H 23 u I1 25, ABa us Hix
BeJH cefsa B dKCIepiMeHTe Kak b-tun, Ilytem naccanmeit na MOJIOAHIX KpOJMKAX, BeCcoM B 480—880 r,
BHpyACHTHOCTD 11 TOKCIMHOCTL miTamMa H 23 moecmincey nacroasko, 4o 0,2 M KPOBHU 3apaskeH-
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HOPO MM KpOJMKA B TedeHue 24 4ac. yOMBAJIM UBOTHO¢ BecoM B 700 I IpM KapTHHe reMopparu-
ueckolt centuremuu, KpoMe Toro Mur paGoramnu ¢ 6 mraMMaMu, #30JIMpOBAHHEIMU U8 JHIXATEIbHBIX
myrelt.

2. ITumameavras cpeda. KpoMe 1aGopaTopHLIX UBOTHHX, B Telle KOTOpHX nanouxa IIdeltdepa
Pa3MHOMKATACh OUYeHb CHJILHO, MH MCNIOAb30BAJM B KaveCTBe INTATENBHON Cpelikl aMHUOTHYECKYIO
H QJTAaHTOUMCHYIO MOJOCTH 9—A12-THeBHHX KYPWHHX 3apofiHileli, B KOTOPHX MH KYJIbTHBUpPOBAJM
MaJloyKy B 10 mociefoBaTedbHHIX MACCaMKaX.

3apakeHHHe KUAKOCTH MEl GuabTpoBadn 4eped Guiubrp Berkefeld-a L-3 mam se L-5. Caeny-
lowelt nmuraresbHOM cpeot 6bT GyAbOH M3 IeYeHH C npn6asaennem 3,3% man 8,3% reMoiausu-

oBaHHO! Kpoinubelt KpoBU. DTH KYIBTYpH MH GuabTpoBan Yepes Puiabrp Seitz-a n uccaenoBamn
smnmpa'm Ha NpucyrcTBHe PUIbTpylOMmMuUXcA GopM.

Pesyasvmamer uccaedosanuii

1. Honwmra noayuenus guaivmpyowurcas Gopm u3 UHPEKYUORHO20 Mamepuana
nasWUL KPOAUKOC.

Opranel Kponuka, norubmero mocite npuBuBkn najoukn Ildeiidepa, a mmenno
KPOBb, YacTH JIETKAX, NeYeHH U CeJe3eHKH ¢ GONBIIMM cofepKaHHeM MHUKpoGoB,
pacTHpanuch B CTynKe ¢ ¢usuonormdecknm pacrBopom 1 :8. Orcroasmuitca
BKCTPAKT PpuibTpoBalics depes unbrp Seitz-a. @uasrpar 61 0603HaUeH JTUTEPOit A.

W3 srcrpakra 6o nosydeHo emte 2 ¢unbrpara: nepssiit (B) — a10 6bu1a wacth
JKUJKOCTH Haj ocafKoM mocje mentpudyrmposanus npu 1500 o6/mMur B TedeHue
15 mun., Bropoit (C) — 0CTATOK HAJOCAIOYHON KUAKOCTM, OTCTAaHMBaBINeiicA B Te-
yenue 24 wac. npu 4° C. Ixerpaktal B n C rarke unwrpoBasnch yepes PuUILTP
Seitz-a.

Bce 3 ofpasma ¢uibTpatoB Osuin cBoGomHel oT Gakrepmii. Mmuprpar A Obla
nocend Ha nosepxHocts 109, kpoBaHoro arapa. Ilocie Toro Kax GuabTpaT Hpocavu-
BaJicsi B cpelly, HA ee MOBEPXHOCTh HAHOCHJIMCH MHKPOKOJIOHHH 3KeJITOro cTaduiio-
rKokka. Cpepa 3akjenBajiach AN 3aKPEITHA JOCTYNa Bo3AyXa. 15-THeBHasg WMHKY-
G6amua npu 37 °C He npuHocHia pocra KojoHmi. OHW He MOABIANMCH laxe TOTAA,
KOTJ(a 1OBEPXHOCTH CPefBl BOKPYT cTa(HIOKOKKA cocKabimpajlack M HAHOCHIACH
Ha cBeskmit 109, KpoBAHOH arap ¢ KOJOHUAMHU CTaQMIIOKOKKA.

Monopoit kponuk, koropomy 0,15 Mat ¢unsrpara A Geito BBefeHO B Moar, a 0,9 mu
BHYTPHUBEHHO, CTpajajl moHocoM u morun6 yepes 8 mmeil. Hpome osTepura B ero
opranax He 6bii0 HaiteHo HuKakumx mameHeHuil. [lamoura Ildeiidepa He BHIpoCHa.
B serkux 6ni1a Halimesa Escherichia coli.

Tor e ¢unbrpar (A) ObJI HPUBAT B aMHHOH IATH 12-THEBHHIX KYPHMHBIX 3apo-
aumeit no 0,2 M B Kauout. IlepBriif maccask okasazcs CTePHJIBHEIM, OCTaJIbHHIE
ObLIn 3arpA3HeHH MUKpoGaMu arMmocdepsl.

ITo 0,5 Ma puasrpatos B n C 6bino nepeHeceno B sKUAKYIO cpefy (Oynbon n3 ne-
uenu ¢ npubasienuem 3,5% Kposu). [laxe nocae 13-gHeBHONM MHKYGAaNUU B FKALKOM
cpefie B Heil He HaGII01ANIOCE HUKAKUX MHKPOOOB.

2. ITonwimxa noayuenus Puavmpywwuzcs Popmu nasouru Ilpelifepa nymem nac-
ca ncell Ha KYPpUHLLY 3apodsluar.

1 MenuHreanbusiit mramm nanoykn Ildeiidepa m 2 mramMma U3 ABIXATEIBHBIX
nyTeil ORI NPHUBUTH B ajlaHTouc 9—12-AHeBHNX KypuHHIX 3apoasimeii. Bo Beex
ciayvyaax GakTepuym CUIIBHO Pa3’pociuch.

Kaupii mramm npoment He meree 10 raxkux maccameil. HimukocTs 0T mociienHero
naccaka (oxomo 40 mut) niocne ¢unbrpanun yepe3 dunbTp Seitz-a 3aceBasiack Ha
nosepxnHocth 109, KpoBsAHOTO arapa M B aMHHOTHYECKYI IojiocTh 11-mHeBHBIX
KypuHuX 3apogbimefi. Uepes 3 gHsA MX aMHOOTHYECKas KMJAKOCTH NepeHocuJiach
B aMHMOH cBe;kHX 3apoisimeii. Tak GbuI0 mocsegoBaTesnbHO NponsBeeHo o—6 mac-
caskeit. Hu B ofHoM cirywae He yiamocsk BepacTuTh nanodry Ildeiidepa.

Quaprpatr ot 10-ro naccaska dYepe3 aJJAHTOWCHYIO II0JIOCTh BBOAMJICA B HOC
xopbKkaMm (1o 2 M) 1 meimaM (1o 4 kamau). Yepes 3 nHA mocje NPUBUBKU KHBOTHEIE
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ybusasvch n W3 MaTepHaja CIM3UCTOH HOCA, TPaxXed, a YACTHIO W JIEFKMX LIPATOTOB-
BIIAJIaCh OMYJIbCHA ¢ QUBMOJIOTMYECKUM PAcTBOPOM, KOTOpas BIpPHICKHBAJAach HO-
BHM XOPBKAM MJIM MBEIIDAM B HOC B TAKUX 7K€ KOJIMYECTBAX. D MOCICAYIOMMX Iaccarei
He NIPHUBEJIO K LOABJICHAI0 HY HOPMAJbHLX, HI L-Popm namourn Ildeiidepa. ¥ xops-
KOB B KOHIle KOHIOB aKTuBHpoBaiach Pasteurella.

W3 npyrnx mrammoB mamoukn Ildeitdepa, npomenmux nmaccaykamm gyepes alian-
TOMC KYPHHOTO 3apofsima, QuIsTpaTs GBIM DOJIyueHH ¢ moMombio uiasTpa Berke-
feld-a L-3 mnm sxe L-5. OHn BOpEICKEBaiMCh B aJUIAHTOMC KYPHHBIX 3apOJLIIEH.
AnnaHTOMCHAA FKIIAKOCTH NIePEHOCUIIACH B AJUIAHTOMCHEIE TOJIOCTH CBEMKAX KyPHHBIX
sapopsimei. IlpomaBopunock or 2 mo 11 maccaskeit. Hu B opmoil aiantroucHoi
JKMJIKOCTH, 3apaykaBmeiica stuMn ¢uibrparamu, nanouka Ildeiidepa He pasmuoka-
HA B HOpManbHOH, HE B L-dopme.

3. Honwmka nosyuenus gusvmpyiowuzcs gopm nawouru IlPeiifepa us mcudroii
cpedsl.

2 kynerypu nanoukn IIdeiifepa B Gynbone us nevenu ¢ npuGasnenuem 3,39, remo-
JIM3APOBAHHOM KpoNInYbell KPOBM (UIBTPOBAJINCEH “NOCHe 3-MHEBHOI WHKyOanumm
depes uabTp Seitz-a. OUIbTPAT 3aceBalcs KaK B CBEKYK CPCIY TOTO jKe COCTAaBa,
tak Ha 109, kpoBaHoil arap co cragunoxokkoM. [Tocse 9-nuesHoN MHKyGauum oGe
CpeBl OCTABAINCH CTePUIbHEIME,

4. Mopgoaoeus nasouru Ilpeiifepa, svipawucaswelics ¢ KypuHslr 3apodbluar.

®Dopma nanouxu lldaliPepa, pasmMHOKaBHIelics B aNJIAHTOMCHOH MOJOCTH KypPH-
HOrO 3apOMiBIIa, M3yYajlach HAMH C IIOMONIBIO CBETOBOTO U 3JIEKTPOHHOTO MHKPO-
cronos. Haiinennsle HaMu OPMEL HUYeM He OTJINYANIACH OT OPM HAJOUKY, BHIpAIH-
BaBIeiicss Ha KPOBSIHOM arape, 0 KOTOPHX 'OBOPHJIOCH B HAIIel IpefecTBOBaBNIeH
pabore (BnamxoBuu u Brictpunrnit 19556).

I1.

ITocne OesyclemHBX NONBTOK TOJYYATH (UIBTPyIOIUEcHT (OPMBI NAJOUKH
Tlgeiidepa u3 ¢unpTpaToB cpefs, B KOTOPOil Gaxrepuu PpPasMHOKAINCH OYCHBL
XOpomo, Mbl NHTAJMCh BEI3BAaThH oOpasoBasme L-muwria, onupasch Ha paGoTH
Tulasne (1951), Dienes (1947), llarouxu u Cyxanosoit (1951), Hepmyra u Heuaca
(1954, 1955). ONEBITH MBI JOBEJIN 10 TOIl CTAIUK MOPPOIOrHIeCKUX M3MEHEHUIl, HPH
KOTOpO} MHEl y0equnmuchk B BOBHUKHOBeHHM T. H. L-nmkia y manouru lldaiidepa nox
BINAHUEM PA3JINYHEX QaKTOpOB.

Mamepuaa u memodu

1. Bubop wmammos. Mu paGorann ¢ 2 mrrammamu najoukn Ildefifepa MeHUHrealbHOro Hpo-
HCXOK[eHUA U ¢ 3 ITaMMaMi, U30IMpOBAHHLIMI 113 JEIXATeJbHBIX IyTell, 9To OBLIIN Te e IITAMMHI,
YTO U B HpefbIAYLIeM OIEITE.

2. HHumamesvnas cpeda. a) Ilnomnas cpeda. IlepedeHDb NpUMeHABIIMXCA B ONBITe BHAOB IINTA-
TellbHOI cpefsl NpuBoAuTCA Oes ocobolt cnemndukanuu,B pacyeTe Ha T0, YTo OHM OGINEHU3BECTHHI,
910 T. H. IIOKOMAZHLIA arap, oboramenns#t 1% proteose-pepton Difco N 3, 20% crepuabHolt
HHAKTHBAPOBAHHOM JomafnHoi cHBOpoTEM, 10 % AposskeBOro 9KcTpakra u 159 GapaHbelt KpoBH,

IMennunuauy, BHBLHBaKMui L-IIUKI, MBI HAHOCUIIHN B 3#eT00ok (2000 e/i/MII) MM Ha IOBepXHOCTh
arapa (150—375 epx/mi).

ITasroury Ilgelipepa MBI BHIpammBadm adpolHO MM HOJIyaHAdpolGHO, ¢ Kyiabrypoft S. mar-
cescens mian Oes Hee, TeXHHKA MoCeBOB GhIBAJIa BCETAQ ORHA U Ta #e: MbI HAHOCHIIN MCCIELYEMYIO
KyIbTYpy WITpUXaMl, HapaJlIedbHBIMU C eJT00KOM.

b) Audkas cpeda. Mrl MONMBL30BATMMCH TOBAKBIM OyliboHOM ¢ HpunOaBiIeHUeM 10 %, Hpo:KKeBOro
BKCTpaKTa, 20 % JouraguHo#l CHIBOpOTKHM U 209, Kpoiauubeil kposu, K sroll cpefte Mbl mpuGasasanu
meHumIaMy (1, 10, 50, wim 100 eX/MJ), WIM Ke raMMa-ITo0yJuH, IOJYYeHHBIH W3 CHIBOPOTKYU
KpOJIMKOB, MMMYHU3HpoOBaHHBIX nadouxoil Ildeiipepa.

¢) T. 5. RM-cpeda npencTapiAia cMeCch INIOTHOW M UAKOH cpeflkl B Npolupke (Kocofl mroko-
JagHeli arap ¢ skupKoll gasoil, comepsapmell 6yapoH ¢ 109, ApoHKeBOro SKCTpakTa U 20%, Jo-
maguHoN CHIBOPOTHH),

10

Approved For Release 2008/12/09 : CIA-RDP80T00246A003000320001-2



Approved For Release 2008/12/09 : CIA-RDP80T00246A003000320001-2

d) TlpemapaTst Ji1A CBETOBOTO MUKPOCKONA BHpe3aduCh M3 IIOTHON cpefi mo MeToRy Dienes
w Smith-a (1944) u oxpammBaduch KpacmreleM Giemsa, pasBefeEHHM Ha 1 : 200, B Te4eHHe
2 4acoB.

e) Tunepummynnan chleopomra u 2aMma-eao6yaur TPUTOTOBIAIUCE IyTeM NMMYHUBAIUHM KpO-
JIMKOB M KpHC MHAKTHBMpOBaHHOM KyIbTypolt mamouxn g‘[d)eﬂd)epa; TaMMa-TI0GyJINH M3 TUIepHUM-
MYHHHX KpOJWYbMX CHBODOTOK —IIyTeM HpeNHOMTANMM CHBODOTKH npu —4° C ¢ 25% compra
4 pacrBopeHMA B QU3MOTIOTrHYeCKOM pacTBOpe.

Pesyavmamul uccaedosaruii

1. O6pasosarue L-gopmu narouxu Ilfeiigpepa ¢ sasucumocmu om npodosxcumensv-
Hocmu Oeiiceus NeHUYUAAUHA.

Ilpu HaHeceHMN NeHMIMJUIMHA B jKeJ0G0OK B NIMTATENIBHOH cpefle CIeAyeT IpH
onmcanmu oOpasoBaHNs L-KojoHWH NpPHHAMATE BO BHEMaHHe (AKTOpP BpEMEHH,
Arpalom@i CBOK PONb IPH TPOCAaYMBAHWA AHTHOMOTAKA B HHUTATENBLHYIO Cpeny.

Mu mecnenosanm O mrammos masioukn lldeiidepa. Bee onm mon neficTereM nenm-
nuanuaa odpasosaiaun L-dopmei. YactmuHmil anaspoOuo3 yckopsAer obpasoBaHme
kpynebnx kpyrneix teien; (HHT), a Tem cameiMm m L-xononmit (McmonpaoBaHme
S. marcescens, sarneiika yamex Ilerpn).

Coxarniii 0630p L-unkma manouxn [ldeiidepa Ha mokomagHOM arape ¢ NeHUAIHILIN-
HOBEIM KeJIOOKOM BBHIIUIA[MT HA OTTHCKAX M Ma3KaX, OKpameHEHX no Giemsa,
cleRyoImuM 00pas3oM:

B rteuenme 2 uac. mocie moceBa-KynsTyph masnoukn Ileitdepa Ha moBepxHOCTH
IMOKOJ3IHOIO arapa KOJOHWKM He oOpasomamnch. Qopma MIKpo6OB He MeEHAJIACh.

Yepes 4 gaca nocie moceBa MTPUXOBKOI MOJ JYNO MeCTaMU 3aMeTeH Ha MITPHXaX
HaJleT MUKpOoGOB. Y mraMMa N3 BePXHHX JBIXATeNbHEIX NyTeidl MopdoiiormyecKue
U3MeHeHHusI MIKPOOOB B CKOIUIGHNAX He HAOIIONAIOTCS, Y MEHHHTeaJIbHOTO INTaMMa
3aMeTHE! BHAONIMecss W3 Tela GaKTePHE OTPOCTKY, YTONIIeHHA M oOpasoBaHme
Kpyraux tenen (ta6. I, puc. 1 n 2).

Yepes 6 gac. nocie 1mocesa B JyNy 10 Beeil IOBEPXHOCTH arapa 3aMeTHHI MeJIKHe,
efBa pasimuuMble KoJloHMH. HeCKONBKO MECATKOB UIM coTeH MEKpPo6OB B moJe
3PEeHHsT MUKPOCKOTA 00pa3ylT MHKPOKOJOHNU. MUKpOGE pacTyT B MJIMHY, OTJHU-
4aTcA HeNPABAILHLIME, YTONIIEHHEIMEH vacTAME Tena ¥ ob6pasyior HHT. Unmorma
BcTpevaroTcst ormesibante Tebma. HHT 6GniBaor opmHoponHsie, cuHE()HOIETOBOTO
npera (tab. I, puc. 3 m 1a6. 11, puc. 4).

Uepes 8 gac. nociie TPUBUBKA IO COCEJCTBY € KeJOOKOM ¢ IeHHIUIIINEOM HAXO-
HIATCA MeJIKNe, efBa PasiiMIMMEe KOJIOHIH, a HOfaIbIle OT NeHNIUIIINHA OHH ObIBAIOT
TOpasno KpymHee. Y mramMma u3 Bepxuux amixatenbueix nyteii HHT d6pasyiorcsa
BOJIM3H KeJO0Ka B 0OJIBIIOM KOJIMYECTBE TOJBKO Tenephb, TOTAAa KaK y MeHMHIreajlb-
HOTO IITaMMa OHM Yke copMupoBaIuch, I B HEKOTOPHX M3 HAX HAYWHAETCA BAKYO-
Jnu3anysi.

Yepes 12 gac. mocsie moceBa HabMOAAIOTCA KOJOHAH IE€PEXOTHOTO THNA, a TaKMKe
rosonuu gncthix HHT B pasnmusbix craguax pa3suTus, — OT OAHOPOJHEIX 10 BAKYO-
JIN3WPOBAHHEIX W CEIMEHTHPOBAHHKEIX MHOTOYHCICHHHIME Heperopopxkamu. Hononuu,
yhajieHHHe OT sienobka ¢ menunuinuHoM, OuBaot Meupme 0,1 MM (1a6. I, pmc. 9
u 1a6. 11, puc. 6).

Uepes 24 waca moce nocesa MoOIM30CTH OT NeHUIMIIINHA HAXONATCA OHA TONBKO
L-xomonnn, cocrosmue u3 L-temenm, — mo Oosbimeil 4acT# BaKyOJM3WPOBAaHHEIX.
BpocaeTcs B riasa MOPIIUHUCTAaA NOBEPXHOCTh BTHX KOJOHHWI B CPaBHEHHM C IJIafi-
KAMA c(epuuecKnMu KOJOHMAMHA Brajexke or ueHmnuinwsa (raé. I11, pme. 7).

Yepes 36 wac. mocie nocesa BOJIM3M DEHUIUJJIMHA HAXONATCH, IIaBHREIM 06pa3om,
pacnasmuecs L-xononum, pacuaBmmeca KHT um MHOKecTBO Mesko3epHHCTOro Be-
HIeCTBA BOKPYr KojoHmd. Heckonpko panbme oT jkenofKa, cpelrm HOPMaJIbHHIX
PIIaJKNX KOJIOHNH BCTPEdYaloTCA M MeJIKue KOJIOHUH ¢ H360pOKIeHHOH 10BePXHOCTRIO.
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Yepes 48 uac. mociie moceBa PANOM ¢ KeJOOKOM IEHMIMIUIMHA HACTYNAeT pacmaj
L-xononmit. Bonemuncreo HKT pacwajaercs, B apyrux Ha6mofaloTcs MelKae
3epHHCTHIe 00pasoBaHMA NIM KPOTKUe, NPAaBHIIbHBIE KOKKOOAUMJLIAPHBIE TEJIBIIA,
oxpamuBaomuecsa kpacHo@noseroBeM. Ho kpome umx Borpyr HKKT u ocrarkos
L-KoJioHMiT HaXOANTCA MHOKeCTBO GecOPMEHHOrO 3epPHHCTOrO BCIIECTBA M XOPOIIO
cOopMHPOBAHHEBIX T1aJIOUEK W BOJIOKOH. MBI mojaraeM, 9To 910 MUKPOGHL, KOTOPHIE BO3-
HUKAIT U3 HeKoTophX pacnafawomuxca RIT B nurarensHoit cpene, rite KORNEHTpanms
NeHMIUJUINHA yIaja HACTOJBKO, 49TO YKe He BhI3bIBaeT oOpaszoBanmsa HOBeIx HKT
u L-muxsnos. Bosuukamomye Tak MUKPOOb He YCTOMYMBH IO OTHOIIEHHIO K HEeHW-
HUJIMAY M B TPACYTCTBHK JOCTATOYHOTO KOJMYECTBA DTOTO aHTHOMOTHKA HEMeJIeHHO
nepexonAaT B L-uuxmnst (tab. 1V, puc. 9).

Bpranu or nemmnuinmna na6mopaiores T. n. uepexopusie L-xosonnu ([Tatouka
n Cyxanosa 1951), npoucxosienie KOTOPHIX Mbl OGBACHACM TAK, YTO ysKe BO3SHUKIINC
HOpPMaJIbHBle KOJIOHHH HOCTeNeHHo W3MeHAWTcA B L-ronoHnu, Haumnas ¢ naunGodsec
crapex MuKpo6oB (ta6. 111, puc. 8).

Yepes 72 waca mocsle moceBa Ha IOBEPXHOCTH CPejlbl HAXOAUTCA 2 BUAA KOJOHUM:
HopmaibHble M L-komonun. Hoaonuns, B3sras ¢ moGoro Mecra (BGIM3u Ml Biajleke
OT TeHUOWJIJIMHA) U HepeneceHHada Ha 109, KpoBsaHOII arap, jaer Hayajo YUCTON
KYJIbType HOpPMasbHBIX KoJonwil nanouku Ildeiigepa. Bospmuncreo L-rononuii
HaXOMMTCA B COCTOAHMM pacnaja. Buanu or KelOOKa PaCIONOKEHBI BICPEMEIKKY
T. H. OePeX0fiHble KONOHUU U L-KOJOHUU.

Yepes 96 uac. mocie moceBa KapTuHa Taxas jKe, KaKk u 4yepes 72 waca. Komonun
‘mpefcTaBIIeHbl ABYMA TUIIAMA: L-KOJIOHMAME 1 IIePeXOHBIMI KOJOHUAME. L-KoJI0BUN
¢ COTOOOPA3HOM CTPYKTYPOM COCTOAT M3 OCTATKOB L-Tesel ¢ MHOKCTBOM MEJIKO3ePHU-
CTOTO BemecTBA ¥ € MeJIKMMU 00pasoBaHHAMU B (OPMe NaJOYEK FIPKOKPACHO-
¢moseroBoro meera (Giemsa). B maskax npu ysemuuennu B 1360 pas xpome HKT
HAXONATCH MEJIKHEe MMKPOOBI ¥ BOJIOKHHMCTBIE MHMKPOOBI, a TakiKe OOJIBOIOE KOJM-
4ecTBO MeJIKO3ePHHCTOTO BemiecTBa (tad. V, puc. 10).

Yepes 120 u 144 uyaca mocye moceBa KapTUHA KYyJIbTYPHI ‘OTIMYACTCS OT Ipejme-
CTBYIOIIEN TOJIBLKO TeM, YTO, KPOMe pacHajaoumuxcs coroobpasusix ocratkoB L-ko-
JIOHMH B Hell HAXOJATCA M MOJIOJIble HOPMAJIbHBIE KOJOHMY, COCTOANIME N3 KOPOTKHX
majloyeKk WM BOJOKHUCTHIX MMKpo6oB. B cKonieHWAX (HOJETOBOTO BelecTsBa
paclaBmuXcA KOJOHHI BBIAENAIOTCA MEJKHe KPacHOQHOJEeTOBble NAJOYKH, BO3HH-
Kapuue B peaynbrate T. H. Henosjaoro L-nmukma (Tulasne 1951).

JTOT ONBIT, — KPOME NOATBEeP;KACHHSA TOTO, 4TO HOJyaHaopoOHas cpejga ¢ S. mar-
cescens CTUMYJMpPYeT BINAHNEe NeHUIMJINHA Ha BO3HUKHOBenne L-uukaa, — npunec
eile OJHO OTKpHITHe: Yy mrTaMMoB mnajouku Ildeiidepa, oOpaszyeMmMsix JIMHHBIMH
BOJIOKHaMu (MHOrosiiepHeie KiteTkn — Bisset 1951), L-uuxn woj jefictBuem nenn-
NUJJIMHA HacTyllaeT PaHBINE, YeM y HITAMMOB B (JOpPMe KOPOTKHX HAJI0Yex.

IIpn poaroBpeMeHHBIX HAGIIONEHUAX HAJ KYJIBTYPAMHA C MNCHUNMMIIIMHOM Mbl
yOemuiuch, uto Tam, TAe Hoclle moceBa Bce MHUKPoOBI mepexomuiu B L-dopwmst,
uepe3 4—6 qHeH HAYMHAIN NOABISITLCA HOPMAaJIbHEE KoJoHMM nasiouku Ildeidepa.
CnenmanpHO IOCTABIIGHHBI ONBIT NOKasal, 4To nasiouka Ildeiidepa, nepexonps
B L-dopmsl, criocofHa pasiIoskuTh LCHVIMIIMHE B CBOEl OKpYyre, Tak YTo ¢HOCOGHBIC
K pasMHO;ceHHIO QopMbl nanouku llpelidepa pasmMHoKalTCA IOTOM B STHX MecTax
nyTeM IIONePeYHOro JejleHHs M JAalT HA4Yajlo HOBBIM HOPMAaJIBHBIM KOJIOHHAM.

2. O6pasosanue KKT nasouru Ilpeifepa na wokoaadrnom azape, na noseprrocmy
K0mopoeo OvlA HAKANAH NEHUUAIUH. '

HKT o6pasywrcs paBHOMEpHO 1O Beeil IOBEPXHOCTH CPCiBI, LOOPHI3TaHHOI
nennminHoM. Rynetypu manouxu Igeiipepa 6pammck ansa meciiegoBaHusA depes
2,3,4,5,6,17, 8,12, 24, 48 n 72 vaca nocJe nocesa. Yepes 6 wac. GONBMUHCTBO
nasiover obpasyer vime HRT. romorennoe comep#inMoe KOTOPHIX WHTGHCHBUO
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oKpammuBaercs cuHedumoneroBeiM nBerom (1ab. II, puc. 4). VismeHenua Gakrepmit
GniBanu GoJsiee MHOTOYHCJICHHBIMM ¥ BHIPA3ATENbLHBIMH IIPU IPAMEHEHHH 375 en/Mi
NeHNIHJIINHA, YeM IPH IPUMEHEHNA MeHBIIMX KOJImYecTB aHTHOMOTHKA (175 em/mi).

3. Obpasosarnue L-koaonuii u KKT ¢ cmapwx kyasmypax naaouxu Ilgeiifepa.

Mu unpocsenain Mopgosiormio aspo6HOE KyIABTYpPH [BYX WITAMMOB MaJlOYKH
[peitpepa na moromaguom arape BmiAOTh 10 13-ro gua KympTuBanmu. Haunsas
¢ 9-ro AHA, B CTAPHIX KOJOHMAX WM Ha WX Iepudepuyu NOABIAINCH 60jIee TeMHbBIE
OCTPOBKM, B KOTODHIX NO3JHee MOKHO OHJIO pacmo3HAaTh BTOPHYHEE KOJIOHMH,
BEIpAcTalOUKe HA OcHOBe NepBHYHEIX. OHH He 3aMeTHHI NPOCTHIM riaazoM. Vx MosxHO
OTKPBEITH IPH pPa3pe3e OKPAIIeHHHX O0JOKOB. B 3THX BTOPHYHEX KOJIOHMSX HaMH
Guimu Haitpienst Bosoxna ¢ KHT n cBoGonusie KKT. Kononun umenn gopmy mepe-
xonuux L-komonnit mamouku Ildeiidepa (ta6. V, puc. 11).

4. Bosnuknosenue L-yukaa nasouxu Ilgeiifepa ¢ mcudkuxr u cmewannviz RM-
cpedax.

Tuust sxunxoi u cmemannoit RM-cpensr cogepskanu 1o 1, 10, 50 nam 100 en/ma
neHvnuiIuHa, uian ke 20%, ramma-rio6ynuna. B Hux saceBasacs 0,1 Mir B3Becm
MUKPO6OB 13 48-4ac0BOW KyJIbTYPH Ha KPOBAHOM arape (1 xosonua Ha 1 My Puamo-.
JIOTHYIECKOTO PAacTBOpA).

Poct B mgKmx cpefax KOHTPOJMpOBaJicA, BO-TEPBHX, ¢ IIOMONbI0 MAa3KOB,
4 BO-BTOPHIX, IIyTeM TlepeceBa Ha HIOKOJIARHHIA arap u paspesanua GJIOKOB, B3ATHIX

© ¢ MecT NpuBMBKHE vepe3 1, 2, 3, 4, 6, 11 u 16 guell nocie NPUBUBKY NepPBOHAYATBHOM
KUJKOCTH MJIM CMeIMaHHOM cpefnl. Poct mpoasnanca B Buge ci1aboro moMyTHeHHA.
Bru nosyyens cienymomye pe3yabTaThi:

1. Ipumeck 50 mym 100 ex/ma meHMIUIUINHA K cpefle TPENATCTBOBAja Pa3MHO-
wennio nanoyku Ildeiidepa. Cpena ¢ 10 ex/mx mo 6-ro gus ocraBanack 6e3 mpwu-
3HAKOB pocra Gaxrepuii, Ho yepes 6 AHedt ynaBasiock BelpacTuTh nasoury I[deiidepa.

2. O6pasosanne HKT B Gynnonax m RM-cpene ¢ menunuminunom (1 en/mi) GuiBaer
B CPAaBHEHHM € IVIOTHHIMA CPeJlaMy ¢ NeHHIIMJIIINHOM Me[lJIeHHee ¥ MeHee BhIPa3HTesib-
Ho. HKT GmiBaror Menpue.

3. Tamma-r06ysme (B OT/IMYMeE OT IVIOTHON CPE/BI) B 3UAKUX cpefax u B RM-cpexe
cTuMyJmpyet passutue L-mukna nanoukn Ildeidepa yme yepes 24 uaca, xorga KKT
B JKUIKOH cpefie ¢ 1 en/mi1 neHMnuiuIMEA B OOIiEM BCTPEYalOTCA PefIKo.

4. RM-cpena ¢ ramma-rmoGynmHomM 4epe3 3 NHA UPHMBOIMT K AnddepeHmuanuu
TAKUX dyeMeHToB L-mukna, Kotophle mociie mepeceBa Ha IIOKOJAHEIL arap AaioT
Havano L-romouusm.

O. Ilepexogueie L-KomoHMEM BCTpedaroTcs HAPsiiy ¢ HOPMAJBHRIME KOJOHHAMM
Ha IIOKOJIAJHOM arape, Ha KOTODHIA ORJI NMepeHeceH MaTepnas M3 cpejsl, COmep-
JKABIIEH raMMa-rio0Miuy uin 1 efl/MJ1 HeHMIMIUIHHA, HaYmHasi ¢ 6-r0 JHA KyJbTH-
Banuu najioukn Ildeiidepa B atux cpemax. Takum oGpasoM, mamTesbHOE MeHCTBHE
raMMa-rio0ynuHa uip HeGOJBINX [03 IeHUIW/IJIMHA CIIOCOGHO BHI3BATH L-IMKJI.
[Ipu6apnenue ramma-rao0yauaa B nponopudu 1 : 5 K HJOTHEM cpeaM He OKa3bl-
BaJI0 TAKOTO BJIMAHUA, KaK B JKAAKUX cpefax.

9. Pocm L-koaonuii nasouku Ilgeiifepa us aunouausuposantozo mamepuaaia.

Menwnreanbupii mramm nasoury Ildeiigepa, KOTOpPBI B BHICYymMeHHOM COCTOSHUH
XpaHWiicA B TedeHye moayropa et npm -+ 4° C, npu nepeceBe Ha 109, KpoBsaHOK
arap jlaJl BO BTOPOM naccaie 2 BAJA KOJIOHHI: HODMAJIbHEIC W elBAa Pa3lIMuMMEIe,
Ceporo nBera, ¢ HePOBHOH NOBEPXHOCTBIO M KPAaAMM U ¢ L-reMonusmcoM. Jto GHIIM
THnWYHbe L-Kononuu, a mMenno B-tuma, Tak Kak uepes 3 reHepanMm 3TH KOJOHHU
BePHYJNCH K OOBIYHEIM OopMaMm.

Takam 06pasoM, MBI TIpOM3BENW MCIBITAHUA MHOTOYMCJIEHHBIX YCJOBHE 1pH
roropeix obpasywres L-popmer nanourn Ildeiidepa. [lonyyennsie Hamu peayabTaTh
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CJTYKAT JJIi OPHeHTHPOBKY M IOKA3HBAIOT, B KAKOM HAaOpaBJeHNH UTTH B IMOMCKAX
OuostormaecKkd aKTUBHEX (QuiabTpylomuxcs ¢opm. Ho mpeskme Bcero Beo6xommmo
OBIJI0 TPOBEPHTH BHIBEIBAEMEIH HNeHUNWIIIMHOM L-IUKII ¢ DOMOIIBIO 3JEKTPOHHOTO
MHKPOCKOIA.

(Ta6.1,11,111,1V, V) i

[losnydns OUKT B3IIEKTPOHHOH MuKpocKommu mnanouku llgeiidepa (Bramkosmy
n Bucrpunkuin 19556), Mu cocpefoToumim cBoe BHUMAaHMe HA L-IuKA, BH3H-
BaeMblil y Hee HEHWIVJUIMHOM Ha IIOBEPXHOCTH IjoTHOM cpemsl. Hameit mnenbio
OHUI0 JONONHHUTH HcciefoBanua Hamanepa ¢ corp. (1954), paborasmero ¢ Proteus
vulgaris, 1 Tulasne u Brigmann-a (1952) u Dienes (1953), koTopsie nisi aToro Bua
UPHABOIAT pPa3Mephl KMBHECHOCOOHBIX (GUIBTPYIONMXCA YAacTHI[ B TPAHMIAX OT
170 no 250 mu. Bupouem B 3TUX cirydasx peub ujer o 3afukcupoBaHHHIX L-dpopmax,
a He 0 NpeBpanleHuy KyeTKH Gaxkrepuu B L-popmy uepes T. n. KKT, xax sTo nabmo-
manm B asoBoMm roHTpacre Stempen n Hutchinson (1951) u mp.

Mamepuan u memodst

1. Buibop wmamma. Menunreanpusili mramm nanouku Ildelidepa BHpalinBaICsa HA INOKOIAZHOM
arape, IOJIMTOM PACTBOPOM MeHMIMIUINHA B KoHLeHTpaluu 200 ef/mi. Ilocie TOro, KaK IeHUIMILINE
BIUTHBAICA B CpeAy, Ha MOBepXHOCTb arapa HaHOCWIOCH 0,2 MI 24-4aCOBOM KYJBTYDH NANOYKH
Tjetidepa (1 womonua B 1 Mi PuauoIOrudeCKoro pacTBopa).

2. ITpuzomosaenue npenapamos das saekmpoHHozo murpockona. Hamm ycuins Owianm Hampan-
JIeHH H3 TO, YTOOH padpaboTaTh METOA HATJIALHOTO M300paKeHNA OaKTepUAIbHBIX KIETOK, Iepexo-
aamux B L-mumwi, npsamo Ha arape. C oroft 1espI0 MBI IOMeljain OJOK, Bblpe3aHHBIH M3 arapa,
Ha IpeMeTHOe CTEKIHIIKO KyIbTypoll BHIS M HAaKAILIBAIM Ha Hero 3 Kalum pacrBopa Bouin-a,
4TOGH KOJIOHUM MIIM OTAEJIbHbIE MUKDOOpTAHMBMEL OTHeJnIuch or arapa. Ilocie ynameHnsa Gioxa
(depes 24 4aca) mpenapaTh QUKCUPOBAIUCH METUIOBLIM COUpTOM, 1aCTh HpenapaToB MbL OKpalIM-
Baiu mo Giemsa AiaA HMCCIENOBAHMA B CBETOBOM MHKDOCKOIE, & BTOPYIO YacThb HECKOJBKO pas
CIOJACKUBAIY AECTIIIINpoBaHHON Bojoii. Horga mpemaparhi IpOCEIXAJH, MBl MX HCKOCA HMOKpHI-
BAJIM XpoMoM (B cleluaibHol ammapatype). Mot Gpasu HecKoibKo GoibIe XpoMa, e OOHIUHO.
Hocae aroro Ha Impemapar HaHOCHICA cJioM mommctupena (1% pactBop B XimopodopMe). OTTHCK,
KOTOpHI! TaKUM 00pasoM IpeBpalllafiCH, COOCTBEHHO, B HeTATHB («ATOMHAS peILIMKa»), Mbl C IO-
MOWpBIO MOJUCTHpeHOBON IIeHKH CHUMATn B Temulofl Bofe. Mecra ¢ BHIaBIeHHOH HOBEpPXHOCTHIO
arapa, KOTopble paclo3HaloTCH Ge3 TpyAa, ME BHpe3aJin HORHMIAME N IOMEIAH MeTaJIHYeCKnM
CJI0EM BHU3 HA TOJJIOMHBIE CeTOYKH ¢ KOJUIOMVMEBHIME IeHKamH. BcmomorateabHas MoJIMCTHpE-
HOBaA IIeHKA pacTBOpAIAch B IapaX Xaopofopma min Oensena. Ilpemaparsl M3ydasmnch ¢ Io-
MOILbIO BIIEKTPOHHOTO MuEpocKoma Mapknm Siegbahn-Schénander npm 1npaMom  yBesmueHHn
B 3000—5000 pas.

Pesyavmamst uccaedosanu it

B 2-yacoBoii KyJibType MBl Hallim KJIeTKY B HA4ajbHON cTamnu oGpasoBaHusl
L-temsma — B OpMe MANEHBKOTO OCTPOrO OTPOCTKA B meHTpe KieTku (tab. VI,
puc. 1). Ilpasna, B Toil jxe KyJbType BCTpedaimch u 0ojlee TO3IHUE cTagun 06paso-
parnsa HKT, tak Kax B NOcessHHON KYJIbType HAaXOOWJMCh KJIETKM Pa3jIMYHOTO BO3-
pacTa, T. e. B Pa3JIMYHOIl CTENeHM pearnpyionye Ha feiicTBue nenunuinuaa. Puc. 2
Ha T1a6. VI npencraBiser HecKOIbKO 6ojiee KPYNHBIH KPYIJBIA OTPOCTOK KIIETKM
B 6-oM wacy muxkyGanum, a puc. 3 Ha Tab. VI — yse cpaBHMTENbHO XOPOMmIO pas-
puroe KKT, coefmuenHoe ¢ KieTkol us 2-yacoBoil Kyubryphl. Clefyionue CHUMKA
nHokassiBaoT BosuukHoBerne KKT, coeqmmennoro ¢ MaTepuHCKOH KieTkoii (6-uaco-
Bas Kyisrypa, 1a6. VI, puc. 4 u 1a6. VII, puc. 5, 6). B sTux Tenbuax MOKHO
PasIMUATh MeJKYI0 3epHUcTOCT. B 24-vacopoit kynbrype HRT sBHo emie cBasambl
¢ ocratkamn Kiaetok (ta6. VII, pme. 7). OHm 0TaIM4aI0TCA MEIKO3€PHHCTOU CTPYK-
Typo#i, HO He Bcerja OBIBAIOT OTYETINBO OTPAHMYECHBI, YTO HABOAMT HA MpPEANOJIO-
jReHMe 00 WX pacmaje, HO TOJBKO OMOJIOTHYECKHIH ONBIT OBl MOT pPemnTh BOIPOC,
IPAEBOAMT JIM TOT pacuaj K BOSHHNKHOBEHMIO ;KH3HECTOCOOHBIX MEJIKMX TeJlei, MM
JKe STH YacTHIH NOABEPraloTcs apTousy n nornbaor (tab. VII, puc. 8). Cuenyrommit
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Ta6. VIII a. Manoura Idetidepa. Pacoan Kietox Gakrepuit B sepuncrocts. Puc. 10—13:
YBeaudenue B 22,000 pas, puc. 14: yBenudenue B 15.000 pas.

CHUMOK 24-4acOBOH KYJBTYPH TaK:ke u306pajkaeT ocTaTKM Gaxkrepum m pacmapa-
romueca KHT (ra6. VIII, puc. 9). Cpeau HUX BAAHO MHOIO MEJKHMX 4acTHI, pPasMe-
pamm or 100 go 200 mu. HaGmomaa onucmBaemoe 3fech obGpasopamme KKT, wmm
B 4-49aCOBOM KYJIbTYpe BHEJN CJleAylolnee siBIeHAe: KIeTKH GaKTepuil — Ge3 HaMeka
Ha HauyHHAWOINeecsa ofpasoBaHme l-Temenm — mpeBpamanunch B TPO3[bA MEIKHX
3PHHINEK, IPUOIN3NTeIbHO ONMHAKOBHX pasmepon okoso 100 mu. Ham caywamocs
HaGIIONATh KIJIETKH, COXPAHABIFE IIePBOHAYAJBHYI0 (GOPMY DAJIOUKH, W OXHAKO
y HEX He Habonamock HUKAKOM KIETOYHOR 060M0YKA: Bee MX CONEp:KHMOe npeBpa-
THJOCH B 3epHHCTOCTD (Tab. VIIIa, puc. 10,11,12,13). Ml noka He MoseM OGHACHHTE
aToro apnenud. C IOMOMMbIO ONMCAHHON HAMA METOJIMKY ATOMHHX pEIJIHK Mbl
IPHrOTOBMJIA KOHTPOJIBHEIH IpeapaT, MCXOAA ®W3 24-9acOBOH KYJABTYPH Ha arape
KOTOpasA He OOjBeprajiach HUKAKAM BJIAAHAAM W KOTOPYIO MBI OYHCTHIHM IyTem

15

Approved For Release 2008/12/09 : CIA-RDP80T00246A003000320001-2



Approved For Release 2008/12/09 : CIA-RDP80T00246A003000320001-2

HeHTpudYrupoBaHus B [eCTAIIIIMPOBAHHOM Bojie. Ma30K OUMIIeHHON B3BecH Ha Ipei-
METHOM CTeKJBIIKe TOKPHBAJICA XPOMOM M CHuUMaJcsi mnomucrpeHoM. CHuMKM
ATOMHBIX PeIUINK TAKHX MA3KOB sICHO IIOKA3HIBAIOT BIOJHE cOXPAaHWBMYyHcH Gaxre-
puanbryio 060709Ky (Ta6. VIIIa puc. 14). Ha ocroBamMn; 3100 MBI Cy/tMM, 9TO HAGII0-
JaBIIasgcA HAMHU 3EPHUCTOCTH — He apredaKT, BO3HMKIMMA B CBA3M C METOAOM
npenapoBxu. 3agadell falbHeAmMuX MccjlefloBaHuMii Oyjier OpPOBEPUTH, ABIIAETCA JIM
HaboNaBIIagcA HAMI 3ePHACTOCTH apTeaKToM, HIM jKe 3TO pacmaj Moy JeicTBHeM
TMEeHUIUJIIMHA I IPYTOil BO3MOKHON I PAYNHEL.

(Ta6. VI, Vi1, VIII)
Huckyccus

W3yuns muTepaTypy 0 6HOIOTMUeCKOM 3HaYeHHH PuaAbTpyomuxcs Gopm Gaxrepuit
(Bnamkosud 1 Beicrpuukuit 1955a), MBI IPUCTYIHIM K IIepBOi $ase OUBITOB ¢ IAJI0Y-
woit Tlpeiidepa i ompemesieHusi YCIOBHII, IPH KOTOPHIX BO3HMKAT QUIBTDY-
omuecs opmul. [Ipeskae Bcero HeoOX0aMMO GHIIO NPOBEPHTH, ABJIANTCA JIH QUIb-
Tpyomuecs GOpMBE 06s3aTenbHON crTajueii onToreHesa Gakrepumit (Hammma 1951).
ITosToMy MBI CTpeMHIIMCH HONXYYUTh QUABTpYIOMUecs QOPMBl B YCIOBAAX, KOTOPhHIe
He TPeNATCTBYIOT PasMHOMKEHHIO (GaKrepuil, — Kak U3 Ja6OPATOPHBIX KUBOTHBIX,
NOru6muX OT OCTPOH CeNTUKREMUYECKON MHPERIMH, TaK U U3 HKUIKOH CPe/Ibl Wil U3
¢pejil Pa3BHBAIOMIETrOCH KYPHUHOIO 3apPOABIIIA (HOJIOCTH AJUIAHTOWC).

B sTuX yclIoBMAX HAM He yIaBajoch NONYYATb U3 (PUILTPATOB RA3HECHOCOOHBIC
PUITBTPYIOUIMECA YACTUIEI, XOTA MBL TOMHO CJIEOBANM MeTojMke, onucanHoh Cyk-
HeBuM u Bonbdepu (1932). Mt 3HaeM, 4To cIOCOGHBIE K Pa3MHOMEHHIO QUIBTPY-
I0IMEecs YacTUIsE noiydaorces pearo (Kpacunsankos 1954) u 3aBucAT OT KOJIUYECTBA
Haxofsamuxca B 3aceBaeMoMm Marepuaie uactun (Klieneberger-Nobel 1951), o,
B COOTBeTCTBMH ¢ IIMPOKO IocTaBieHHbMI onbrramu Tpuku (1955), Mbl upumepru-
BaeMcsi TOr0 B3rJIANA, YTO BO3HMKHOBeHHe (QUIBTPYIOIMXcA OPM He MOKeT OBITH
peryispHOil cTajueil B oHTOreHese Gaxrepuii. IlosTomy MBI OGpaTWiich K OIBITAM
nonyuenns L-gopM mop meiicTBUEM Pa3IMYHBIX BeIECTB, KOTOPbIE BCEMM OTHOCATCH
K (aKropaM, BIUSONMM HefIATONPHATHO HA TPOIECCH RUBHEeATeNbHOCTU GaK-
Tepuii, BKIIOYAA M PasMHOKeHHe, — Tak Kak y L-gopm Gaxrepmit fuibTpyromancs
¢Taj(usa U3BEeCTHA.

M=l mcenefoBanu Biamarue Ha najoury lldeiifepa memmmuizinHa v 10TyUUIH
pe3yIbTaThl, OTBEYAIOMe TeM, KOTOpble HyGiMKoBaiuch A0 cuxX 1op. OJHAKO MBI
ybenunmehb, uYTo JleficTBMe TEHUIMJIJINHA, [POCAYUBAIOINETOCS CKBO3b IJIOTHYIO
cpely, PasiM4HO B 3aBHCHMMOCTH OT TOTO, B KaKoil (ase padBuUTHA HAXOAMTCA C€O-
obmecTBO MuHKpPoOoB. (& OYeHb OOJBIION BEPOATHOCTHIO MbL € IOMOIIBIO METO/A
OKpAMeHHBX OTTHCKOBHIX NpenapaToB Kyabryp mnasiouxu Ildeiigepa pasmuunoro
BO3pAcTa JOKazanum Hajmume T. H. HemonHoro L-mukma (Tulasne 1951). A n B-xo-
soBun L-opM MBI paccMaTpMBaeM Kak pes3yJibTaT PAasjMuHON JTMTENBHOCTH ieii-
¢TBUA BHemHero (awrropa (Hamp., nesnumimsa). Bosmoskso, 4ro m B u1pupoge
HO[ [eliCTBYEM HeBIOJHe BHSCHEHHBX NPHYYH IPOTEKAIOT aHAJOTUYHBE NPOUCCODL.

Nna monyuenus L-¢popm nanouru Ildeiidepa Mbl McHOIB30BANM TAKME CTapsie
KYABTYPH, Ha (ase KOTOPHIX BOBHHUKAKT BTOPHUHbe L-KoloHMH, a TaKie JeicTBHEe
cTeUPUIECKOr0 raMMa-rI00yJINHa B KUJIKUX M CMEIIaHHBIX INITATENbUBIX Cpejax
(RM-cpena).

B rauecTBe HeoOXOIUMOrO JONOJHEHUA K HaOMIONeHUAM B CBETOBOM MMKPOCKOLE
MBI MCCIe0BalI BO3HNKHOBeHne M cyabon L-popm, a B ocobennoctn KKT, u ¢ mo-
MOINBIO 3JEKTPOHHOTO MHUKPOCKONA, AJSA Uero Mhbl paspaboranum MeTosl aTOMHbBIX
OTTHCKOR, cOXPaHAKINN GaKTepuasibHsie KIeTKH in situ. Mel momyunnu upefcras-
senue o posumkHoBenmu KHKT, ama xoroporo Her HeoOXoguMocTd B ABYX OaKre-
PHABHKIX KIeTKaX, 1 0 cocTase Teja faxrepun u KK'T nox nenpepsiBHAIM [ielicTBHCM

16

Approved For Release 2008/12/09 : CIA-RDP80T00246A003000320001-2



Approved For Release 2008/12/09 : CIA-RDP80T00246A003000320001-2

penunu/uinaa. [Ipm aTom Mer mamum B Teste 6axtepun m B KHT xpynmaka naamerpom
okoso 100 my, 3HaYeHme KOTOPHIX HAM MOKA HEM3BECTHO.

Brimenanoskennie mcceioBaENA AOIKHE TOCIYKATH OCHOBaEWeM M pabor mmo
BOIPOCaM CYIECTBOBAHUA M 3HaYeHAA QuiapTpyomuxca ¢opM namoukn lldeiidepa.

Pesrome

W3 nmrepaTyphi IpeiMeTa MEl CTAPAIACH COCTABHTH cele npefcTasieHne 0 6HONOTH-
YecKOM 3HadeHNMM QmIbTpylommuxcsa gopMm Gaxrepmir. Ha Momennm ommpita ¢ majouxoi
Ildeitdepa MBI mHTANACH NOMYIATH QUABTPYIOIMAEcsH €8 (OPME MIHM OUPENEIHTH
YCIOBHSA, NP KOTOPHIX OHH BO3HHKAOT. MH y4mTHBAa/IM pe3yibTaTH GHOJIOTH-
9eCKAX OUBITOB M IIPeNapaTsl A ¢BETOBOTO M 3JIEKTPOHHOTO MHKPOCKONOB.

B mepsyio ouepenis M X0TesIM IPOBEPHTH, ABIAITCA Mi QEALTpyIOIEecsa HOPME
obssaTenbHOR cTajmell oHTOreHe3a Gakrepmil. Ml HBITAZMCH MOITOMY MOJNYYATH
¢uaprpylomueca GopMel nanodru Ildeiifepa m3 KyIBTYD MeHWHTealbHBIX IITaM-
MOB (3) m mTaMMOB M3 AHIXaTedbHHX myTedl (6). Mul ¢umubTpoBann gepes PuabLTp
Seitz-a mam Berkefeld-a L-3 n L-5 caepyomnit matepman:

a) COJIeBOM YKCTPAKT OPTAHOB NOrHOMINX KPOIHKOB, KOTOPHIM GHUL IPEBAT MEHHH-
reanpaeil mramMm nanouxn Ildeidepa,

6) KyJBTYpH INTAMMOB DAa3H9YHOTO HPOHCXOKIEHUSA, BHIPANIEHHEE B KHIKAX
UATATeNBHEX cpeflax ¥ Lpomejamue He MeHee, yeM 10 maccakamu B moJocTH ajiaH-
TOHC KYPHHOTO 3aPOLIMA.

QunnrTpaThl 3aceBajimch HA COOTBETCTBOHHYI0 INIOTHYI LHATATEABHYIO Cpemy
(10% xpoBsHOH arap ¢ KOJOHHAMH JKEJITOr0 CTAQHIOKOKKA), Ha JRHAKYIO Cpemy
{6ynron m3 nevenu ¢ npmnGapienneM 3,5% KPOBHM) M HPHBABAJIACH BOCHPHAUMYIHBHIM
SKUBOTHEIM (KDOJIMK, MBIIIb, XOPEK) N KYPHHHIM MO PHOHAM.

CymecrBoBarne ¢uabrpyomuxcsa ¢opm, KOTOphe BO3BpaTHIHCh OB K HCXOTHON
Jopme Gaxrrepmii, He 6puI0 HaMm JokaszaHo. He Obuim HaufeHH m QUIBTPYyIOIOAECH
($OpMBEI, HaluuKe KOTOPBHIX MOKHO GBIIO GBI OTMETHATH ¢ HOMOIBIO METONA «KO PMHUIIKH).

Mut me mymaem, uTo ¢uabTpylommecs GOPMEL SABIAIOTCA CTafUell OHTOreHe3a GaK-
Tepui, PasMHOKAOIMUXCA B GIATONPHATHEIX YCJIOBHAX.

9TH OTpHOATeJbHBIe Pe3YJIbTAaTHl HANPABHIM Hamle BHAMAHHE HAa BO3HUKHOBEHWE
L-muxnoB mop peficTBEeM Da3NMYHEX BHEMIHUX YCJIOBHM.

1. Ms1 onncann feficTBre NeBROWIIIAHEA B IJIOTHOH NATATEILHOR cpefe HA S mTaM-
moB najsiouxu Ildeddepa, 2 3 KOTOPHX GHIIM M30IAMPOBAHH B CIYYafAX BOCHAJICHWS
MO3TOBEIX 06osoueK peGenka. Bce mrammar o6pasosamn KKT, a y 2 w3 mux myrem
CHCTEMaTHYeCKOro HabioJeHAA KyJAbTYp B 2-4acOBHIX HMHTEpPBajax ¢ 6OJbINOM
BEPOATHOCTHIO OBLIO MOKA3aHO HajaW4dme T. H. HemojHOro L-mmwia (Tulasne 1951).
Tax Kar neBMOUINHE, OpRGaBIIAEMEIA K Cpefie B jKel060K UIIA B OTBEPCTHE, HPOCAYH-
BaeTCA B NHUTATENILHYIO cPefly IOCTeNeHHO, OH OKa3hBaeT BIAsHEE Ha PAasiIMYHEE
crajgun 00pa3oBaHUA KOJIOHWH, KOTODHe, IPOHAA Yepes CTafdio HepeXomHnx L-ko-
JI0HMI, Yepe3 HEKOTOpOe BpeMsa mpmobpeTaor GOpMy THNHYHHX L-KoJIOHMIA.

2. TleppomaganpHO HOpMAajIbHBEIE KOJNOHAE manouxd Ildeiidepa, mameHmBmHmecd
HOJ AeiicTBAeM IeHANMWLIMHA B L-KoMoHmH, GHOIOrHYeCKE PaBHONEHHH ¢ yCTOMIH-
BEIMH MJIH 9acTH4HO cTabmiamsmpoBaHHHMA A ¥ B-rumamm L-¢opm.

3. Ilpn L-nukne mox BimARMeM meHMnu/IAHA nanouka Ildeiidepa pasmaraer sror
anTHOMOTAK ¥ TeM caMBIM IPeKpaliaeT ero aHTUOMOTHUECKOe [elicTBHe.

4. L-¢opmer namouxn Ildeiidepa Onsim HaMm IOJIyYeHH B CTAPHIX KYJALTYpax Ha
MIOKOJIaJlHOM arape, HaumHadg ¢ 9-ro nNEA WAKybanmm. [lamee L-popmu Bo3nukanm
IOJ, BIMAHAEM CIeNAQUIecKOro roMOJIOTHOTO ramMa-rao6ysimaa 8 RM-cpene (cMech
OJI0THOH M ;KUAKON cpenml). H{makas cpega ymoOHa, KaK KaKerIcs, NS NOIMYdYeHHA
crabmmmzopanHof L-Popmei, Tak Kak BHIBHBalmue 68 06Gpas’oBaHMe EMIYILCH
He@CTBYIOT B TAKOH cpefe Joabmie.
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W3 smopunmsnpoBanHENX KyasTyp namouxn Ildeiidepa Taxke ymanoch B Teuenne
3 remepanuit monyuars L-popMer.

OnuncagHse OUBTH JTOJBKHB CII0COGCTBOBATEH BHIACHEHNUIO 3HaYeHHs L-ukaa y 6ak-
Tepuii 1 pemeHuI0 BONPOCA, KOTAA B Te4eHUe HTOTO UK BOBHUKAKT AU3HecHoco0HbIe
Punprpyomunecss GopMer 6akTepuii. MEL XOTHM TaK ¢ IOMONIBIO ONBITA IPOJIUTH CBET
Ha HpOIECCHl, MPOTEKAIOmNe B OPraHN3Me X03AMHA.

Yro6e IPOBEPATH IAHHBIE CBETOBOT'O MIKPOCKOTA NPH yBeIMIeHUH, IIO3BOIAI0NIEM
pasauuaTh sJeMeHTapHble yacTulbl L-popm GakTepmii, MbI mpociiennsin obpazoBaHue
KKT nopm panaspmem nmenvnuimHa y nanoykn lleiidepa u B 9JKTPOHHOH MHKDO-
cxonnu. Benn N0Iy4deHsl cllefyIomue Pe3yabTaTh:

M mabmoganu obpasoBanue KRT manouxn Ildeiipepa mox neiicTBuem neaunm-
auHa. V3 yAJMHEHHOH NAJIOYKH BHIPACTAET OTPOCTOK, KOTOPHIA YBeJIMYMBAETCS
B obbeme 1 saxpyraserca. [uamerp KKT GpiBaer okoso 4—5 MukpoHa. B teuenne
24 wac. ncuesaor korTyprl RIUT, KoTopoe pacmajaeTcss B 3ePHUCTOCTH, 3aMETHYIO
ysxe 1 fo storo B cofeprumom HKT, unm B Gecdopmennyio maccy.

Kpome ofpasosanuss RRT mpl mabmopanu B cpejle ¢ HeHUOUIUINHOM CKOIUICHMA
CONIePIKUMOr0 KJITKH OakTepuy B OJHOPOJZHYIO 3ePHHCTOCTb, YTpaTy KJIETOYHON
0607104KU 1 paccesHMe KPYIUHOK B OKpYysKaomyio cpeay BHe kieru. [Ipm mpen-
OIeCTBOBABIIMX HAOJIOMeHMAX ¢ MOMOIIBI0 BJICKTPOHHOIO MMKDOCKONA MBI TaKOrO
pacmaga He HaGIIOTAM.

JdnrepaTypa

Bunamsosuu, JI. u Bucrpuukui, B.: Mopdomorna nanourn Igeiidepa (Haemo-
philus influenzae Pfeiffer) B amexrponno#t mukpockonuu. Fol. biol. (Praha) 1 :355, 195506.

Kanuma, I'. II.: Ouasrpyomuecs QopMer Gakrepuit. TpyAst MHCTHTYTa MHUKpoOmosornu
1 : 45, Mocksa 1951.

Kpacuabnukos, H. A: O HekierouHHX (QopMaX Y MHUKpOOpPTaHW3MOB, VYCI. COBp.
Ouomoruu 37 : 22, 1954,

Hepmyr, M. u Heuac, O.: L-dopmer Gaxrepuii. 1. Viamenernnsa gopmsr Proteus vulgaris,
BrRI3bIBaeMble NMeHumuimmHoM. Yca. Buodorusa 3 : 370, 1954,

Hepmyr, M. u Hevac, O.: L-popmst Gawrepuit, II. BanAnne anavspoCHHX ycmoBui
Ha maMeneHusa gopmst Proteus vulgaris nop meficreuem mennnmiumua. Fol. biof. (Praha) 1 : 257,
1955.

Cyxuen, B.B. u Boasdepn, T A: Bussienne Puisrpyomuxcsa dopm Garrepnit
¢ IOMOUIBI0 «KOpMILIOK» M3 GaKrepnoQaroBEX QUIBTPATOB M cymHoCTh (eHoMeHA OaKTepio-
parnu. BecTHUK MukpoGuosorum, smuj. u mapaswur., 11, 1932, :

Bisset, K. A.: The Morphology and Cytology of Bacteria. Ann. Rev. Microbiol. 5 : 1, 1951.

Blagkovié, D. a Bystricky, V.: Biologicky vyznam filtrovatelnych foriem bak-
térii. Cs. biologie 4 : 496, 19552 )

Blaskovié D.: Uber experimentelle Moglichkeiten' mit dem b-Typus H. influenzae
Pfeiffer. Zbl. Bakter. 1. Orig. 149 : 202, 1942.

Dienes, L.: Electron Micrographs Made from L-forms of Proteus and Two Human Strains
of Pleuropneumonialike Organisms. J. Bact. 66 : 280, 1953.

Dienes, L., Smith, W. E.: The Significance of Pleomorphism in the Strains of Bactero-
ides. J. Bact. 48 : 25, 1944,

Kandler, G., Kandler, O.: Untersuchungen iiber die Morphologie und die Vermehrung
der Pleuropneumoniedhnlichen Organismen und der L-phase der Bakterien. II. Elektroncn-
mikroskopische Untersuchungen. Arch. Mikrobiol. 21 : 202, 1954.

Klieneberger-Nobel, E.: Filtrable Forms of Bacteria. Bact. Rev. 15:77, 1951,

Patotka, F., Suchanova, M.: Bakterialni cyklus t.zv. L-forem mikrobli. Biol.
listy 32 : 90, 1951,

Stempen, H, Hutchinson, W. C.: The Formation and Development of Large
Bodies in Proteus vulgaris OX-19. I. Bright Phasecontrast Observation of Living Bacteria.
J. Bact. 61 : 321, 1951.

Trnka, Z.: Pokusy o ziskani nebunsénych forem brucelly kultivaci na kufecim zérodku.
Kandidatsk4 prace, Praha 1955.

Tulasne, R, Bringmann, G.: Données nouvelles apportées par le microscope
électronique sur la morphologie des formes L des bactéries. Rev. Immunologic, 16 (4—5) : 327,
1952,

Tulasne, R.: Les formes L des bactéries. Rev. Immunologie, 15, 223. 1951.

18

Approved For Release 2008/12/09 : CIA-RDP80T00246A003000320001-2



Approved For Release 2008/12/09 : CIA-RDP80T00246A003000320001-2

On the Problem of Filtrable Forms of Bacteria

D. BLASKOVIC, V. BYSTRICKY, V. KOVAROVA and B. STYK

Summary

By studying the literature an attempt was made to form an opinion on the bio-
logical significance of filtrable forms of bacteria. In a model experiment with Pfeiffer’s
Haemophilus influenzae an attempt was made to obtain filtrable forms and, if
possible, to define the conditions under which these develop. The results were
obtained from biological experiments and from preparations studied by photo and
electron microscopy.

In the first place confirmation was sought as to whether filtrable forms develop
as an essential ontogenetic stage of bacteria. An attempt was therefore made to
obtain filtrable forms of Pfeiffer’s Haemophilus influenzae, from cultures of meningeal
strains (3) and of strains from the respiratory tract (6). The following material was
filtered through a Seitz or a Berkefeld filter L 3 and L 5:

a) a saline extract of the organs of dead rabbits which had been inoculated with
a meningeal strain of Pfeiffer’s Haemophilus influenzae,

b) cultures of strains of varying origin which had been cultured on fluid nutrient
media and had been passed through at least ten passages in the allantoic cavity of
the chick embryo.

The filtrates were inoculated on to suitable nutrient media (10%, blood agar with
colonies of Staph. aureus), fluid media (liver broth with the addition of 3.5%, blood),
on to sensitive animals (rabbits, mice, ferrets) and on to chick embryos.

The presence of filtrable forms which reverted to the original bacterial form were
not demonstrated. Nor were filtrable forms which might be demonstrated by the
phenomenon of satellitism.

We are not convinced that filtrable forms of bacteria are an ontogenetic stage of
bacteria living in conditions favourable to their multiplication.

Following these negative results attention was paid to the formation of the L-cycle
through the action of various external influences.

1. The action of penicillin in solid nutrient media on five strains of Pfeiffer’s
Haemophilus two of which were isolated in children with meningitis is described.
All strains formed large round bodies (LRB) and in two strains, the cultures of
which were kept under constant observation at two-hourly intervals, a so-called
“incomplete” L-cycle was demonstrated with the greatest degree of probability
(Tulasne 1951). When penicillin placed in a cannula or in an opening in the nutrient
medium is absorbed into the medium gradually, it has an effect on the bacteria at
the various stages of development of the colonies. After a time these take on the form
of typical colonies of the L-form, via a transitional L-colony.

2. The originally normal colonies of Pfeiffer’s Haemophilus which are changed by
the action of penicillin into L-colonies, are not equivalent biologically to stable
or partially stabilized A and B types of L-forms.

3. The L-cycle of Pfeiffer’s Haemophilus produced by the action of penicillin in
turn breaks down the antibiotic and thereby destroys its antibiotic properties.

4. L-forms of Pfeiffer’s Haemophilus were obtained in old cultures on chocolate
agar from the ninth day of cultivation. L-forms also developed by the action of
specific homologous gamma globulin in mixed solid and fluid media (RM environ-
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ment). Fluid media are perhaps suitable for obtaining a stabilized L-form if the
influences evoking it have prolonged action.

L-forms in three generations were also successfully obtained from lyophilised
cultures of Pfeiffer’s Haemophilus.

These experiments are intended to assist in understanding the significance of the
L-cycle of bacteria and in finding out whether viable filtrable forms of bacteria are
produced in the course of this cycle. The experimental conditions are arranged in
such a way as to approximate to the processes which take place in the host organism.,

In order to confirm the findings obtained by photo microscopy, by the use of the
highest magnification permitting the elementary particles of the L-forms of the
bacteria to be distinguished, the formation of large round bodies of Pfeiffer’s Haemo-
philus by the action of penicillin was also observed by electron microscopy. The
following results were obtained:

Using electron microscopy, the formation of large round bodies (LRB) in Pfeiffer’s
Haemophilus, produced by the action of penicillin, was observed.

From longer bacilli a process grows out, which increases in size and becomes
spherical in shape. The diameter of this large, round body is about 4—5 microns.
Within 24 hours the contour of the large round body disappears and it disintegrates
into granules which were already previously visible in the contents, or into a formless
substance.

In connection with the formation of large round bodies, a grouping of the contents
of the bacterial cell into uniform granules, loss of the cell membrane and dispersal
of these granules into the medium were observed on media containing penicillin.
Such disintegration had not been found in previous observations using electron
microscopy.

(Plates I, 11, I1II,1V,V, VI, VII, VIII)
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A Damurcoswe e comp o I podaese Prcibrpyiongnxes gopwm daerepnii, 11, Tad, 1

Binstie meHNIICITHA HA TATOURY Heiigepa
Pue. t. B reueHie A-vyacosoli nakytam, Ha VITUHeHHLIX HATOUKAX It BOJORHAX HAUMUHAIOT
otpasosarca RWRT. Viemuente B 950 pas,

Pie. 20 B revcnie 4-waconoil wnkrySamm. Odpasopamire TANT. Vseauwvenne 3 3000 pas,
Puce, 30 B revedune 6-maconoft nHrydaignn, Hpespaienne HOpMaabHoll Ko T0HIIt B L-Kodtoumo.
Obpasosarire WRT. Viemuderie n 850 pas,

Puc. 5. B revenne 12-raconoli uHkydaiu, Odpasosanite L-rouonint 1 WIR'T B KoJoHIN BOTOKHIT-
creix watover. Hlrayii, RoTopHil Mpir GIaroNpuATHHX YCAOBIGIX  KYTLTHBAWII IMeeT hopmy
ROKKOB. N BediueHIe B 900 pas.
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A Bawwrkosu ¢ comp.: Wonpodiaese guianrpyonuxes dops dairepuii. 11, Tan, 11,

B.nuanune nenumntinaa Ha najouky ITdeidepa
Pue. 4. B reveHite 6-uacoBoil MHKyOauy. BoJdblnHCTBO Mallover ofpasoBaJIo IRINT ¢ roMoreHHbIM
coilepyRUMbIM. VBedudenne B 3000 pas,
Puc. 6. B revenune 12-vacosoit murydamm. KKT 8 pasimHupX craguax passuatuA. OHopoubie
TeIbla M BAKYOIMBHPOBAHHbE TeIblla ¢ IpaHyldAumell, Vieauuedue B 3200 pas,
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A Baawrosun ¢ comp.: K npobaesme GuabTpyoumxes gopsm darrepmit, 11, Ta6. 111,

Bansinne nenunuiiinHa Ha nasoury Hgefidepa
Puc. 7. B revenne 24-1aconoil unkyGanuu. Kosonns, npepparupinanca i L-fopmy. KIRT B pasmiy-
HBIX CTANAX pa3BUTHUA. VBeaudeHue B 850 pas.
Puc. 8. B reuenite 48-yacoBoit uakyanuy. Bramu or sKedo6ka ¢ MeHMUUIIMHOM KOJIOHUM T, H. Ile-
pexoJHOTO THIA, Torja Kak Oiqipke K HNEeHMIWIIMHY HAXOAATCA L-KOJOHHHM, a4 COBCeM OJIM3KO
OT Hero — pacmasuec L-wosowun m ocrarku pacmasmuxea WHT. Ysemuuenne B 850 pas.
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. Baawwosun ¢ comp.: I upotaeme uiibTpyroumxest Gopy danrepuii, 11, Tad, [V

Puc. 9. 48-uacoBoe geiicrpie meHMIpUHA Ha nagouky IHeiigepa. Pacna,y WRT wpn doavimow
yBesnuenun B 3300 pas.
Ciunven 1, 3, 5, 7, 8 11 10 Oy ¢jledasnl ¢ nmoMoliblo o0bertuna Zeiss Apo 40, 0,95 1 okyasipa
Winkel Zeiss 9, cunmii 2, 4, 6 11 9— ¢ oMo ofbekruna Zeiss Apo 90, 1,30 u onyaspa Zeiss
Homal 1V, 15, cuumok 11 — ¢ nomouplo obnekruBa Zeiss 10, 0,3 i owynasipa Winkel Zeiss 9.
Mukpoororpadmueckuit anmapar Ultraphot Zeiss, paccrosnie ITaCTHHKN OT 0GberRTHBA 250 MM.
<borocHuMKN cgenaHs 1-p Mell. Hocudom Illomosmir (Somogyi), TicrostoritieCKIti IIHCTHTYT YHIBep-
errrera [{oMerckoro, BparnciaBa, 3a YTo Ml HPHHOCHM eMy CBOW (1aro;lapHOCTh.
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. Dacwrosuu ¢ comp,: K ipotiaeme guabrpytomuxcsa dopm daxrepuii. I1. Tab. V.

Puc. 10. JeiicrBue nenunrana na Hamoury Helidepa npu 4-auesnoil kyasrupam. Pacnagalo-
upnecss  L-rogonun. Mearosepuucroe uanm Kokkobanmumaapuoe codepskiumoe KRT usamsaerca
B OKpY:/HaWILYo Cpely. YBeiaudeHue B 850 pas.

Pue. 11. 9-uennan nynbrypa nagouku lIldeiipepa na moxosagmom arape. Io KpaAm «cTaphix
KomoHItl» BOSHIKAIOT FHe3/ia BTOPpNYHBIX KOJIOHHH, NpefCcTaBIAnIIMX epeXoAubtit Tun L-KoxoHui.
Haauune KKT n GakrepnansHux opM. VBeanyenne B 170 pas.
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A, Baawrosuy ¢ comp.: W npodiaese guaprpyouuxest gops Gawrepnii, TIT, Tad, VI

Pue. 1 4, IMaemophilus influenzae Pfeiffer. Ofpasosanue WWT. Noeanvenne n 22,000 pac,
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J. Baawrosur ¢ comp.: I npodaexme puasTpylomuxcs gopm Gawrepuii, T11. Tad. VII,

ITazroura IMdeitfepa. Odpasopanie KRT.
Pre. 5, 6: ysesmvienne B 22,000 pas, plc. 7: yBeaudeniie B 53800 pas, pue. 8: yYBeanueHie
B 15.000 pas.
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A Baawrosuwa ¢ comp.: I ipodaede GuabTpyionpxes gopm darrepnii. 111, Tad, VITL,

Puc. 9, TMadouka Ideiidepa. Odpasosanume WRT. Veeaunuenne n 15.000 paz.
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I
(Reprinted from Nature, Vol. 179, pp. 918-919, May 4, 1957)

Effect of Very Large Doses of Bacterial
Antigen on Antibody Production in New-
born Rabbits

THE injection of large doses of antigen into very
young animals results in a weakening of the anti-
body response when a further dose of antigen is ad-
ministered to the adult animal. This phenomenon has
been described as acquired tolerance?, immunological
approximation? or immunological unresponsiveness?.
It is not yet clear whether the administration of large
doses of bacterial antigen during embryogenesis or
the first days of postnatal life can also inhibit
immunity responses in adult animals. Buxton found
& suppression of antibody formation to Salmonella?,
and Kerr and Robertson’ to Trichomonas foetus.
Cohn® and Smith and Bridges’, on the other hand,
found no inhibition of antibody production after the
injection of bacterial antigens.

In the present work, five-day old rabbits were
injected by the intravascular or intraperitoneal routes
with a medium-sized dose (108 micro-organisms) of
heat-inactivated antigen of Salmonelln paratyphi B.
Futher groups of animals were given excessive
amounts of the same antigen, the largest possible
dose being 4-6 x 109 organisms for five-day old
rabbits and 2 x 109 organisms for new-born rabbits,
It is evident from Table 1 that the medium-sized
dose of 10% organisms caused an antibody response
to appear, on the average, at the thirtieth day post-
natally. In both groups given excessive doses of
antigen, antibody formation was speeded up sig-
nificantly.

Four months later, all surviving animals were re-
vaccinated with 107 organisms S. paratyphi B
(Table 2). Only where excessive doses of antigen had
been given to five-day old animals was there a
significant inhibition of antibody formation. New-
born rabbits injected with 2 x 10° organisms imme-
diately after birth showed no such inhibition on
re-vaccination.

These results show that inhibition can be achieved
with bacterial antigens, but only when administered
in amounts which are very near the lethal dose. T'he
negative results of Cohn® and Smith? may have been
due to the injection of insufficient, amounts of bacterial
antigen.

Complete inhibition of antibody formation hag
been achieved with serum albumin, and after the
first injections no antibodies were found in the serum
of infant animals®19, The Present experiments show
that not even the injection of excessive doses of

Approved For Release 2008/12/09 : CIA-RDP80T00246A003000320001-2



Approved For Release 2008/12/09 : CIA-RDP80T00246A003000320001-2

ol

Table 1. POSTNATAL DAY ON WHICH ANTIBODIES WERE FOUND FOR
THE FIRST TIME IN INFANT RABBITS AFTER INJECTION OF DIFFERENT
AMOUNTS OF ANTIGEN (S. paratyphi B)

To 5-day- | To 5-day- | To 0-1- | To 5-day-

old, 10® old, 10® day-old, old, old,4-6 x
micro- intra- 2 x10° 2x10° | 10° intra-
organisms vascular intra- intra- | peritoneal
(intraper- peri- vascular
itoneal) toneal
No. of l ‘
animals 12 14 l 29 ‘ 9 21
Median 29 20< M <36 24 19 15
Min. 29 21 14 14 9
Max. 38 50 59 29 26
|

___/_______——’———/—————

Statistical analysis using Wileox’s Test and White’s Tables (ref. 8)
at a 5 per cent level of significance.

Table 2. HIGHEST TITRES REACHED DURING 21 DAYS AFTER RE-

VACCINATION (WITH S. paratyphi B) OF 4-MONTH-OLD RABBITS IN-

JECTED DURING THE FIRST DAYS OF LIFE WITH DIFFERENT AMOUNTS
OF THE SAME ANTIGEN

-

To 1-5-day-old, 0-1-day-old,
4-6 x 10° 2 x 10° Controls

intraperitoneal intraperitoneal
No. of animals 13 15 17
Median 16 64 128
Min. 8 32 32
Max. 32 b12 512

corpuscular antigens can inhibit an active immunity
response in young animals ; on the contrary, antibody
formation was faster than in the animals given
smaller doses. There thus appears to be a differoence
between the development of antibody reactions to
antigens that do little damage (for example, scrum
proteins) and that of antigens (of endotoxic nature)
that do a lot of damage.

Similar results were obtained in puppies. Full
details of the present work will be given elsewhere'.

J. SrerzL
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; Division of Immunology,
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